TABLE 1

HUMAN HEALTH RISK ASSESSMENT SELECTION OF EXPOSURE PATHWAYS
DES MOINES TCE SITE, DES MOINES, IOWA

Child (1-6 years)
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Current Surface Soil Surface Soil Surface Soil On-Site Trespasser Adult Ingestion Quant. [Trespassers may incidentally ingest surface
[Youth (7-16 years) Isoil.

Dermal Quant. [Trespassers may have exposed skin come

into contact with surface soil.
Particulates and Vapors Outdoor Air On-Site Trespasser Aduit Inhalation Quant. [Trespassers may inhale volatiles and fugitive
[Youth (7-16 years) dust that migrate from surface soil to air.
Future Al Soil Ali Soil Ali Soil On-Site Trespasser Adult Ingestion Quant. [Trespassers may incidentally ingest all soil if
[Youth (7-16 years) lsubsurface soil is brought to the surface and
mixed with surface soil as the result of Site
development.

Dermal Quant. [Trespassers may have exposed skin come
into contact with ali soil if subsurface soil is
brought to the surface and mixed with surface]
soil as the result of Site development.

Particulates and Vapors Outdoor Air On-Site Trespasser Aduilt Inhalation Quant. [Trespassers may inhale volatiles and fugitive
[Youth (7-16 years) [dust that migrate from all soil to air, if
lsubsurface soil is brought to the surface and
mixed with surface soil as the result of Site
development.
Current/Future Sediment Sediment Sediment On-Site Trespasser Adult Ingestion Quant. [Trespassers may incidentally ingest on-site
[Youth (7-16 years) lsediment.

Dermal Quant. [Trespassers may have exposed skin come
into contact with on-site sediment.

Surface Water Surface Water Surface Water On-Site Trespasser Aduilt Ingestion Quant. [Trespassers may incidentally ingest on-site
[Youth (7-16 years) surface water.
Dermal Quant. [Trespassers may have exposed skin come
into contact with on-site surface water.
Current/Future All Soil All Soil All Soil On-Site Adult Ingestion Quant. [Current/Future construction/utility workers
Construction/Utility may incidentally ingest soil.
Worker
Dermal Quant. [Current/Future construction/utility workers
Imay have exposed skin come into contact
ith soil.
Particulates and Vapors Outdoor Air On-Site Adult Inhalation Quant. [Current/Future construction/utility workers
Construction/Utility may inhale volatiles and fugitive dust that
Worker Imigrate from soil to outdoor air.
Groundwater Groundwater Groundwater On-Site Adult Dermal Quant. [Current/Future construction/utility workers
Construction/Utility Imay have exposed skin come into contact
Worker ith groudnwater during trench work.
Vapors Putdoor Air (trenches) On-Site Adult Inhalation Quant. [Current/Future construction/utility workers
Construction/Utility Imay inhale groundwater vapors from trench
Worker jair.
Future All Soil All Soil All Sail On-Site Recreationalist Adult Ingestion Quant. [Recreationalists may incidentally ingest ali
Youth (7-16 soil if subsurface soil is brought to the
years) lsurface and mixed with surface soil as the

result of Site development.
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Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Recreationalist Aduit Inhalation Quant.
Youth (7-16
years)
Child (1-6 years)
Sediment Sediment Sediment On-Site Recreationalist Aduilt Ingestion Quant.
Youth (7-16
years)
Dermal Quant.
Surface Water Surface Water Surface Water On-Site Recreationalist Aduit Ingestion Quant.
Youth (7-16
years)
Dermal Quant.
Future Future Surface Soil Surface Soil Surface Soil On-Site Outdoor Worker Adult Ingestion Quant.
Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Outdoor Worker Adult Inhalation Quant.
All Soil All Soil Ali Soil On-Site Outdoor Worker Adult Ingestion Quant.
Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Outdoor Worker Adult Inhalation Quant.
Future Future Surface Soil Surface Soil Surface Soll On-Site Commerciall Adult Ingestion Quant.
Industrial Worker
Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Commercial/ Adult Inhalation Quant.
Industrial Worker
All Soil All Soil Ali Soil On-Site Commercial/ Adult Ingestion Quant.
Industrial Worker
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On-Site Commercial/ Dermal Quant.
Industrial Worker

Particulates and Vapors Outdoor Air On-Site Commercial/ Adult Inhalation Quant.
Industrial Worker

Groundwater Groundwater Groundwater On-Site Commercial/ Adult Ingestion Quant.
Industrial Worker

Dermal Quait.

Vapors Indoor Air - On-Site Commercial/ Adult Inhalation Quant.

Domestic Use

Industrial Worker
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Vapors Indoor Air - On-Site Commercial/ Adult Inhalation Quant.
Vapor Intrusion Industrial Worker
Vapors Outdoor Air On-Site Commercial/ Adult Inhalation Quait.
Industrial Worker
Future Future Surface Soil Surface Soil Surface Soil On-Site Resident Adult Ingestion Quant.
Child
Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Resident Adult Inhalation Quant.
Child
All Soil All Soil Ali Soil On-Site Resident Adult Ingestion Quant.
Child
Dermal Quant.
Particulates and Vapors Outdoor Air On-Site Resident Adult Inhalation Quant.
Child
Groundwater Groundwater Groundwater On-Site Resident Adult Ingestion Quant.
Child
Dermali Contact| Quant.
Vapors Indoor Air - On-Site Resident Adult Inhalation Quant.
Household Use Child
Vapors Indoor Air - On-Site Resident Adult Inhalation Quant.
Vapor Intrusion Child
Vapors Outdoor Air On-Site Resident Adult Inhalation Quait.
Child
Notes: Notes:
All Soils All Soils Assumed to be soils from 0 to 10 feet below ground surface
Surface Soils Surface Soils Assumed to be soils from 0 to 2 feet below ground surface
Quait. Quait. Quialitative; this scenario is expected to be insignificant and is not included in the quantitative risk assessment|
Quant. Quant. Quantitative; this scenario was quantitatively assessed in the human heaith risk assessment
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TABLE 1

HUMAN HEALTH RISK ASSESSMENT SELECTION OF EXPOSURE PATHWAYS
DES MOINES TCE SITE, DES MOINES, IOWA

Scenario
Timeframe

Rationale for Selection or Exclusion
of Exposure Pathway

Current

Trespassers may incidentally ingest surface
soil.

Trespassers may have exposed skin come
into contact with surface soil.

Trespassers may inhale volatiles and fugitive
dust that migrate from surface soil to air.

Future

Trespassers may incidentally ingest all soil if
subsurface soil is brought to the surface and
mixed with surface soil as the resuit of Site
development.

Trespassers may have exposed skin come
into contact with all soil if subsurface soil is
brought to the surface and mixed with surface]
soil as the result of Site development.

Trespassers may inhale volatiles and fugitive
dust that migrate from all soil to air, if
subsurface soil is brought to the surface and
mixed with surface soil as the result of Site
development.

Current/Future

Current/Future

Trespassers may incidentally ingest on-site
sediment.

Trespassers may have exposed skin come
into contact with on-site sediment.

Trespassers may incidentally ingest on-site
surface water.

Trespassers may have exposed skin come
into contact with on-site surface water.

Current/Future construction/utility workers
may incidentally ingest soil.

Current/Future construction/utility workers
may have exposed skin come into contact
ith soil.

Current/Future construction/utility workers
may inhale volatiles and fugitive dust that
migrate from soil to outdoor air.

Current/Future construction/utility workers
may have exposed skin come into contact
ith groudnwater during trench work.

Current/Future construction/utility workers
may inhale groundwater vapors from trench
air.

Future

Recreationalists may incidentally ingest all
soil if subsurface soil is brought to the
surface and mixed with surface soil as the
result of Site development.
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Recreationalists may have exposed skin
come into contact with all soil if subsurface
soil is brought to the surface and mixed with
surface soil as the result of Site development]

Recreationalists may inhale volatiles and
fugitive dust that migrate from all soil to air, if
subsurface soil is brought to the surface and
mixed with surface soil as the result of Site
development.

Recreationalist may incidentally ingest on-
site sediment.

Recreationalist may have exposed skin come
into contact with on-site sediment.

Recreationalist may incidentally ingest on-
site surface water.

Recreationalist may have exposed skin come
into contact with on-site surface water.

Future

Future outdoor workers may incidentally
ingest surface soil.

Future outdoor workers may have exposed
skin come into contact with surface soil.

Future outdoor workers may inhale volatiles
and fugitive dust that migrate from surface
soil to air.

Future outdoor workers may incidentally

ingest all soils if subsurface soil is brought to
the surface and mixed with surface soil as the]
result of Site development.

Future outdoor workers may have exposed
skin come into contact with all soil if
subsurface soil is brought to the surface and
mixed with surface soil as the result of Site
development.

Future outdoor workers may inhale volatiles
land fugitive dust that migrate from all soiis to
lair if subsurface soil is brought to the surface
land mixed with surface soil as the result of
Site development.

Future

Future commercialindustrial workers may
incidentally ingest surface soil.

Future commercial/industrial workers may
have exposed skin come into contact with
surface soil.

Future commercial/industrial workers may
inhale volatiles and fugitive dust that migrate
from surface soil to air.

Future commercialfindustrial workers may
incidentally ingest all soil if subsurface soil is

soil as the result of Site development.

brought to the surface and mixed with surfacel
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Future commercial/industrial workers may
have exposed skin come into contact with all
soil if subsurface soil is brought to the
surface and mixed with surface soil as the
result of Site development.

Future commercial/industrial workers may
inhale volatiles and fugitive dust that migrate
from all soil to air if subsurface soil is brought
to the surface and mixed with surface soil as
the result of Site development.

Future commercial/industrial workers may
ingest groundwater from the Site.

Future commercial/industrial workers may
have dermal contact with groundwater from
the Site; however, this exposure is expected
to be insignificant.

Future commercialfindustrial workers may be
exposed to volatile groundwater
contaminants migrating into indoor air due to
domestic use of groundwater.
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Future commercial/industrial workers may be
exposed to volatile groundwater
contaminants migrating into indoor air via

Future commercial/industrial workers may
inhale groundwater vapors from the Site.

However, this exposure is expected to be
insignificant.

Future

Future residents may incidentally ingest
surface soil.

Future residents may have exposed skin
come into contact with surface soil.

Future residents may inhale volatiles and
fugitive dust that migrate from surface soil to
air.

Future residents may incidentally ingest all
soil if subsurface soil is brought to the
surface and mixed with surface soil as the
result of Site development.

Future residents may have exposed skin
come into contact with ali soil if subsurface
soil is brought to the surface and mixed with
surface soil as the result of Site development]

Future residents may inhale volatiles and
fugitive dust that migrate from all scil to air, if
subsurface soil is brought to the surface and
mixed with surface soil as a resuit of Site
development.

Future residents may ingest groundwater
from the Site.

Future residents may have dermal contact
ith groundwater from the Site.

Future residents may be exposed to volatile
groundwater contaminants released from
groundwater to indoor air from household
groundwater use (e.g., showering).

Future residents may be exposed to volatile
groundwater contaminants migrating into
indoor air via vapor intrusion.

Future residents may inhale groundwater

vapors from the Site. However, this exposur
is expected to be insignificant. el

Notes:

All Soils
Surface Soils
Qualt.

Quant.
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6.0E-02 X
6.0E-03 H

3.0E-04
2.0E-02

=< X

1.0E-02
2.0E-04
3.0E-04

XX >

6.0E-03 |
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1.0E-01
4 6E-02
1.6E+00

1.8E+01

1.8E+00

1.7E+00

2.0E-02

1.3E+00
1.7E-02

P
|
C

&

C

T O

4.3E-04
1.3E-05
4.6E-04

® & &

51E03 C

0.0E+00

O

2.6E-04
2.6E-04
2.6E-04
2.6E-04
2.6E-04
2.4E-04
2.6E-04
4.8E-04
2.6E-04

O —10 — 0O|0 0 OO

4.0E-05 |

3.7E-04 C

8.8E-06 P
2.7/E-03 H

20E-03 P

7.0E-02
1.5E-01

2.5E-02
2.5E-01

3.0E+00
2.0E-04
2.0E-03
5.0E-03
1.0E-01

2.0E-03
2.5E-02
3.0E-04
2.0E-03
3.0E-02

X —X|l—1v—|—-——lv— —|—=

1.0E-01

1.1E-02
1.1E-02
1.1E-02
1.1E-02
1.1E-02
1.1E-02
2.0E-02
1.1E-02
1.1E-02
1.6E+00

— O Ol= 0 0lo 0 Ol —

1.0E-01

1.0E-02
4.0E-03
2.0E-03
3.0E+03
7.0E-02

Tlo — vlx —

1.0E-04
10E01 |

-
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2.7E+01
1.2E+02
54E+00
7.0E+00
2.8E+00
1.5E+02
51E+01
4 9E-03
2.2E+01
6.7E+00
9.4E+00
2 1E+00

2.2E-01
1.6E-02

9.0E-02
2.6E-01
4.0E-01
4.0E-03

~—o0o0ol--~-|-—-~-l-o0o0

X — 110

[(.7E-03
3.4E-02
1.6E-03
2.0E-03
8.0E-04
4.3E-02
14E-02
2.6E-06
6.3E-03
1.9E-03
2.7E-03
6.1E-04

— OO0 —|I— 00— 00

51E06 C

8.0E-06 P

1.0E-04
9.0E-04
4.0E-03
3.0E-04
4.0E-02
3.0E-03
5.0E-02
2.0E-03
5.0E-02
5.0E-03
2.5E-02
3.0E-03
1.3E-02
4.5E-03
6.0E-03
5.0E-02
4.0E-02
2.0E-03
1.0E-04
8.0E-04

— =TT — |- - —|- T — |- — x|V T X

3.0E-03 |
5.0E03 |
20E03 P

/.0E-04
7.0E-04
7.0E-04
7.0E-04
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2.2E-03

4.7E-02

1.9E-03

C 63E-07 C

H

H

70E04 |
2002 P
5.0E-02 |

25E-01 |
3.0E01 |
40E-03 |
50E04 X
6.0E-03 |

19E01 H
20E-04 H
20E-02 |

4 9E+01
4 9E+01
4 9E+01
4 9FE+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01

W 8 Ul0 0 Uulu v U0 U 000 UlU U 0lu " vlo U 010t U
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1.4E-02
1.9E-03

3.0E+01

7.0E-02
2.0E+00
2. 0E+00
2.0E+00
2.0E+00
2.0E+00
2.0E+00

2.0E+00
3.9E+00
3.9E+00
3.9E+00
3.9E+00
3.9E+03
3.9E+00
3.9E+00
3.9E+00
3.9E+00

|
P

O

€ [dpl L 6p Gpll[dp dp 0p]

m mpyn m myn rm mmlom

2.4E-06

8.6E-03

2.0E-05
5.7E-04
5.7E-04
5.7E-04
5.7E-04
5.7E-04
5.7E-04

5.7E-04
1.1E-03
1.1E-03
1.1E-03
1.1E-03
1.1E+00
11E-03
1.1E-03
1.1E-03
1.1E-03

C

O

6p |lp §pi b1 ¢p dp 4D

M mm o mam m o im o

4 9E+01
4 9E+01
4 9E+01
4 9E+01
4 9E+01
3.0E-04
4 9E+01
2. 0E-05

—~ ul- v vlov v

2 0E-02
2.0E-01
1.0E+00
1.0E-01
8.0E-01
1.0E-01
1.0E-02
1.0E+00
2.0E+00
7.0E-02
1.0E-04
9 0E-04
1.0E-02
7.0E-06

T —I|xx—|-z70l---|---

/0E-06 |

2.0E05 |

6.0E-04
2.0E-05
2.3E-05
2.3E-05
2.3E-05
2.3E-05
2.3E-08
2.3E-05
2.3E-05
2.3E-05
2.3E-05

mmpm mompm mompml— x
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xX X X X

X X X X X

x X

xX X X X X

1.3E+04
2.0E+00
2.0E+00
4.0E-01

7.0E-02
1.3E+01
3.9E+01

7.3E-01
1.2E+00
7.3E+00
/.3E+00
7.3E-01

7.3E-02
7.3E-03
7.3E+00

1 2E+01
2 5E+02

7.3E-01
2.9E-02

1.2E+00

1.5E-01

mml— — — —|m

M Mml=1— O M

OO mm

C

3.8E+00
5.7E-04
5.7E-04
1.0E-04
2.0E-05
3.8E-03
1.1E-02

1.1E-04
1.1E-04
1.1E-03
1.1E-03
1.1E-04

1.1E-04
11E-05
12E-03

1.1E-03
7.1E-02

1.1E-04

3.4E-05
1.1E-04

mml— — — —|m

2 le & & 2 @ @] @ O] o

O

7.0E09 E

7.0E-06
2.3E-06

m m

6.0E-02 |
6.0E-02 |
3.0E01 |

3.0E-02 |

8.0E-02 |

40E-02 |
40E02 |

(0E-02 A
40E-03 |
20E02 |

3.0E-02
3.0E-02
2.0E-02
9.0E-03
6.0E-03
1.5E-02
4.0E-03
1.3E-02
5.0E-03
2.0E-02
2.0E-03
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2.4E-01

3.0E+00

2.2E-01

1.2E-01

5.0E-01
2.7E-01

2.4E-02
5.0E-01

| 3.7/E-06 |

C 6.3E-05 C

C 15E-01 C
H

H
C 15E01 C

20E-02 |
20E-02 |
1.3E-02 |

10E-01 X
20E+01 P
/OEO01 H

[5E-02 |
1.0E-03 |
5.0E-04 |

9.0E-03 |

3.0E-02 |
5.0E-02 H
40E-03 |

5.0E03 |
2.0E-03 |
5.0E03 C
9.0E02 |

50E03 |
5.0E-03 |
1.3E-02 |
40E-03 |
20E-02 C
3.0e-02 |
50E-02 A
20E-05 |
10E-03 H
8.0E-04 P
8.0E-04 P
30E02 |
20E-02 C
6.0E-01 |
3.0E-04 |
20E-01 |
3.0E-03 P
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2.0E-02

2.6E-02
2.0E-01
2.1E-03

2.0E+01

1.8E-01

H

X

/.1E-06 |

7.4E-06 |
5.8E-05 C
2.6E-07 |

1.1E05 C

1.1E-05 C

1.0E-03
8.0E-04

U U

5.0E-02
3.0E-02
7.0E-02
2.0E-02
1.3E-02
2.5E-05
1.0E-03
1.0E-04
3.0E-04
3.0E-02
2.0E-02
6.0E-03
3.0E-02

— - —l-—xl-z-|zx

5.0E-04 |

2.0E-03
2.0E-05
1.0E-05
1.0E-05
1.0E-05
2.0E-05
1.0E-05
1.0E-05
2.0E-05
1.3E-02
1.0E-02
7.0E-02
3.0E-04
8.0E-02
5.0E-03
6.0E-01

T = — [T X —|— > DX X XX X WU

8.0e-02 |
8.0E-02 |

20E-04 X
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1
o

e

|

h

rich oropropane

fnﬂuoroethan ~

1.1E+00

9.0E-03

7.0E-02
2.9E-02
7.0E-03
2.9E-02
5.7E-02
4.6E-02

1.1E-02

3.0E+01

P 51E-05 C

P

3.2E-04

1.6E-05
4.1E-06

3.1E-06

4 OE-03
3.0E+00

o X

1.0E-02
4.0E-02
4.0E-03
4.0E-03

Ulo U X

7/.5E-03
3.0E-04
8.0E+01
3.0E-02
1.3E-02
1.0E-02
8.0E-03
5.0E-03
1.0E-02
3.0E-04
3.0E-04
3.0E+01
2.0E-02

_ . my | o n

3.0E-05
8.0E-04
1.0E-02
2.0E+00
4.0E-03
5.0E-04
3.0E-01

1.0E-01

1.0E-03
1.0E-02
8.0E-03
5.0E-03
4.0E-03
3.0E-03
2.0E-02
3.0E-03

ek gl 1

2 0E+0D

o
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/.7E-03
2.0E-02

3.0E-02

2.3E+00
2.0E-02
3.2E-03

1.0E+00

7.2E-01

ulo O

6.6E-04

2.9EQ4
8.3E®M3

3.2EP5
4.4E-06

/(5E03 |
1.0E-02

oo

1.0E-02
1.0E-02
3.0E-02
5.0E-04
2.0E-02
2.0E-02
1.0E-02

Xl O~ = X X

7.0E-03
1.0E-01
8.0E-04
| SPE-03

— 1 ulo

P®9WE-03
5.0E-03
1.0E-03
2.%-02

ey +00

e )

T

Il  3.0E03
3.0E-04
2.0E-01
2.0E-01
2.0E-01
2.0E-01
3.0E-04
3.0E-01
5.0E-02

X |- — —|lvwnv n|l- —

8.0E-05
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Csat (See User Guidez

8

10

11

12

13

14

'd Chemical-specific Information

[(mg/m ) [y] | | gen |GIABS| ABS [(mg/kg)] FA |

9.0E-03

3.1E+01
2.0E-03
6.0E-02

2.0E-05
6.0E-03
1.0E-03
2.0E-03
6.0E-03

1.0E-04
1.0E-03
5.0E-03

1.0E-01

3.0E-03 X

1.0E-03

2.0E-04

1.5E-05 C

5.0E-05

V

< <<

V

V

1

AR N [ Camneh e ie G (PRI SO S Qo AR NSRRI TR R O (L ORI SRR, G L Rl R SR, N (I NN SRR R (DR SRR SRR ) [ SR G, i [, (e e Y R Ch <

oy

0.15
0.15
0.15
0.15

0.1

0.1

0.1

0.1

0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1

0.03

1.1E+05

1.1E+05

1.3E+05
2.5E+03

2 3E+04

1.1E+05
1.1E+04

1. 1E+05
1.4E+03

1.4E+04

3...&—.\..&.—.\-.\...\..&—&..&..&-

it e it e i T el A e

o
(o]

P S pR SEpees SR e i) £

0.9

PR SR N [n S et e (PR

Contamma’nt ;
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1.0E-02

/.0E-06
5.0E-04
2.0E-04

3.0E-02

1.0E-03
2.0E-05

4 0E-04

2.0E-02
2.0E-02
1.3E-02

6.0E-02
4 0E-02

5.0E-03

) 110

O 0T

< <

< << € €I <

M

A0 Nt N N R, N e W) (S S

0.07

0.0

—

N N N G R g R [N e g (e BN | O e (e B ael NN B N | N N N S

25

0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.1
0.1

0.1

0.1
0.1
0.1

0.1
0.1

0.1

0.1

1.2E+03
1 8E+03

1.3E+03

3.2E+02

1.5E+03

1 0E+03

5.1E+03
4.2E+03

2 4E+03
6.8E+02
4 0E+03
9 3E+02
9.2E+02
3.6E+03

0.9

RGN, B Ik S, RO i R

_).—.\...\-.&—.\..&-A.—\_.\...\.—l—.&...\g

@
o0
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1 0.1 0.9
v 1 0.8
20E-03 | V 1 6.7E+02| 1
V 1 7 6E+03] 1
3.0E+01 P V 1 2 1E+04] 1
\V/ 1 1
1 0.1 0.8
1 0.1 1
\V/ 1 1.1E+02] 1
Vi 1 15E+02] 1
V 1 1.8E+02] 1  Butylbel
1 5] 1 Cacodyl
1.0E-05 A 0.025 0.001 1 adm
1.0E-05 A 0.05 0.001 1
20E-04 C M 0.025 1
2.2E-03 C 1 0.1 1
1 0.1 0.9
1 0.1 1
1 0.1 1
1 0.1 1
70E-01 | V 1 74E+02| 1
10E-01 | V 1 46E+02| 1
1.0E-01 P V 1 59E+03| 1
1 0.1 0.8
1 0.1 1
9.0E-04 | 1 1
\/ 1 1 Chioral nydra
1 0.1 1 Chloramben
1 0 1 Chloranil |
7.0E-04 | V 1 0.04 07 L
70E-04 | V 1 0.04 0.7
70E-04 | V 1 0.04 07
1 0.1 0.8
1 0.1 09
9 0.1 1
15E-04 A V 1 28E+03] 1
20E04 | V 1 1
1 1
50E+01 | V 1 12E+03] 1
20E-02 | V 1 7.9E+02| 1
1 0.1 1
1 0.1 1
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3.0E-05

5.0E-02

3.0E-01

5.0E+01

9.8E-02
9.0E-02

1.0E-05
2.0E-03

4.0E-04

1.0E-04

6.0E-06

6.0E-01
6.0E-01
6.0E-01
6.0E-01

4.0E-01

s > <

@ ¢ @)

< << = | =

< =

M

AL N e Ul L G eeh W e, i) [, SR el peh N R SR Sl U [T, Gieecn GaERRG ) (PRSL GG iieptee ) (A0 Caieeh Silhee S TS PRI S Ny e Gt SRAFRR

e

0.013
0.025
0.013

Sl

i SR R S G L N i ten U R ST N Ry R

0.1
0.1
0.1

0.1
0.1

0.1
0.1

0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.1
0.1
0.1
0.1

1.2E+04

7.6E+02

2.9E+02
7.3E+02
1.7E+03
1.1E+05
2.5E+03
1.3E+03
9.3E+03

2. 7E+04

6.2E+02

9.1E+02
2.5E+02

1.7E+04
2.7E+02

FRh e N R R e

_A..)..._\.A...&_A-_\.A..&-_\..A...\g

a2
w0

0.9
0.8
0.9

0.9
0.8

[EANE P NG |

0.9

_oea il s Ol

Chlorotoluene
rotoluel
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8.0E-04 S

8.0E-04

6.0E+00 |
6.0E+00 |

7.0E-01 P
1.0E+00 X

2.0E-04

V
V

vV
V

< gl < <

o010

b

= 1B

0.1
0.1

0.1

0.1
0.1
0.1
0.1
0.1

0.03

0.1
0.1
0.1
0.1
0.1
0.1
0.1

9.5E+05

1.0E+07

1.2E+02
1.2E+02

5.1E+03

2.8E+02
2.9E+05

9.8E+02
1.6E+02

8.0E+02

HEN Gt A O [ i pi G iRen o [REAY R el U L G SRR [ e gl

=
e

0.7
0.5
0.7

0.8
0.8
0.7

0.9
0.9
1

ED_001521C_00000396-00035



9.0E-03
4.0E-03

2.0E-01

8.0E-01

1.0E-01

/.0E-03
2.0E-01

4.0E-03
2.0E-02
5.0E-04
3.0E-04
5.0E-03
2.0E-04

1.0E-04
3.0E-04

4 0E+01

7.0E-01

v ulo —

V

< < <

< =

< g < €<

< I<

<< = <

PR GRS N RN R e R RN NpeRRen SRR N (TR TR e G R G R g R pgin ST O [PREE Gt e 8 (RO GO e U R (TR e e i [IEER SR, KRRt (O PR R R o (D, s et G| (R R e G| (PROR SRR N RSRG g P

0.1
0.1

0.1

0.1
0.1

0.1
0.05
0.1

0.1

0.1
0.1

0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.1

0.1

1 3E+03
2.8E+03

5.5E+02
5.2E+02
7.6E+02

3.8E+02

8.5E+02
1.7E+03
3.0E+03
1.2E+03
24E+03
1.9E+03

1.4E+03
1.5E+03

1 6E+03

2.6E+02

1.1E+05

1.4E+03

2.3E+03
5.3E+02

ok NP, el G L G S, B S

0.8

O G e | A i

0.9

0.9

(Eh S i [P PR S |
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V
3.0E-02 | V
20E06 X V
V
V
3.0E02 | V
40E-08 C V
40E-08 C V

AR R Gt SR N IR SRR, e (G (R COEben \p e G TERR e G o (PR R N g L Sl e Nl [REL CRRG R e o) IO St SRR W) (e SR e O i 4

0.1
0.1
0.1
0.1
0.1
0.1

0.1

0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.102
0.099
0.006
0.009
0.1
0.1

0.03

0.03

0.03
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

8.3E+02

1.1E405
1.7E+05
1.9E+05

4.7/E+02

1.2E+05

g1

<@
©

Dim

Dimethoxybenzidine

ethylpho:
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1.0E-03 |
2.0E-02 |

6.0E-02
2.0E-01
7.0E-02
8.0E-03
1.0E+01

— U Uyl—T1
< ol o ol o

3.0E-01 P

1.0E+00 |

4.0E-01 C

1.6E+00 |
3.0E-02 C

13E-02 ©
1.3E-02 C

<KL <

<<

<

V

i KRG e W (R SRRt e, g BT S Nt S [JUNE ReEe, S G T (e, S SR, Gt [ NP ORI N [P G e G TR GRSl N R R e et U SR e RO O (TR, QiSO o SRk sl eet M BETA O PO O e SRR el (o I, G

0.1
0.1

0.1
0.1
0.1
0.1

0.1
0.1
0.1

0.1

0.1

0.1
0.1

0.1

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1

1.1E+04
1.5E+04

2.4E+04
1.1E+05
1.1E+04
2.5E+03
2.1E+03
1.0E+04
1.1E+03

4 8E+02

1.9E+05

1.2E+05

1 5E+05

(RO o U RS SR

0.9
0.9
0.9

0.8
0.8
0.8

DA G el O [RER S

0.8

_A_.;_.;...\..;...a..;_.x..xg..;_.a_a_x..;_a_.\

L2 2 ©
~N ™ ©

0.9
0.9
0.9
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1 0.1 0.9
1 0.1 0.6
1 0.1
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TABLE 2.1
OCCURANCE||DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CQNGERN - SURFACE SOILS
DES MOINES [[CE SITE S MOINESI[IOWA
| Il
Minimum Maximum Frequency Range of Screening
Concentration | Concentration Location of of Detection Screening Value® 48esis)
 Cas, Number (Quaalifier)’ (Qualifier)’ Units | il COPC Rationaje’ |
Dico Propert: Dioxin 1748-01-6  [2,3.7,8-TCDD Equivalent 0.00000001 0.00005 mglkg -dry SB-14 (0-2) 14/16 0.00000001 0.00005 0.0000048 | ¢* Y ASL
Dico Properts Herbicide 93-76-5  2.4.5-T (Tri tic Acid) 0.0784 0.0784 mg/kg-dry | SB-13 (0-2) 117 0.036-0.2 0.078 n N 8SL
Dico Propert Herbicide 94-75-7  2.4-D (Oi ic Acid) 0.38J 0.38J mg/kg -dry | SB-13 (0-2) 17 0.036-0.2 0.38 700 n N BSL
Dico Properts Pesticide 309-00-2  Aldrin 0.0037 0.0048 mg/kg-dry | SB-17 (0-2) 2117 0.0019-0.021 0.0048 0.039 c* N BSL
Dico Propert Pesticide 5103-71-9 jalpha-Chiordane 0.0024 0.0068 mgkg -dry | SB-14 (0-2) 317 0.0019-0.021 0.0068 1.7 ¢ N BSL
Dico Properts Pesticide 319-85-7 |Beta BHC (beta f 0.0024 0.0024 mg/kg-dry | 5B-16 (0-2) 117 0.0019-0.021 0.0024 0.3 < N BSL
Dico Properts Pesticide 60-57-1  Dieldrin 0.012 0.012 mg/kg-dry | SB-14 (0-2) 117 0.0036-0.04 0.012 0.034 c* N BSL
Dico Propert; Pesticide 115-29-7 Sutfate 0.6075 0.0075 mg/kg -dry §B-14 (0-2) 117 0.6036-0.04 0.0075 470 n N BSL
Dico Properts Pesticide 7421-93-4_[Endrin Aldehyde 0.0045J 0.0061 mgikg -dry | 5B-14 (0-2) 2117 0.0036-0.04 0.0061 19 n N BSL
Dico Propert: Pesticide 53494-70-5 |Endrin Ketone 0.6052 0.014J mg/kg -dry $8-14 {0-2} 2117 0.6036-0.04 0.014 19 n N BSL
Dico Propert Pesticide 58-89-9  (Gamma BHC (Lindane) 0.0028J 0.0028J mglkg -dry SB-9 (0-2) Y17 0.0019-0.021 0.0028 057 ¢ N BSL
Dico Propert; Pesticide 12789-03-6 gamma-Chiordane 0.0027 0.0077 mglkg -dry S$8-14 (0-2) 77 0.6019-0.021 0.0077 1.7 c* N BSL
Dico Propert Pesticide 1024-57-3 Epoxide 0.0024J 0.0024 mglkg -dry SB-9 (0-2) 17 0.0019-0.021 0.0024 0.07 ¢ N BSL
Dico Properts Pesticide 72-54-8  |pp'-DDD 0.006 0.083 mg/kg -dry | 5B-11 (0-2) 3117 0.0036-0.04 0.083 23 < N BSL
Dico Property Pesticide 72-55-9  |p,p-DDE 0.0041 14 mgkg -dry | 5B-12 (0-2) 2/17 0.0036-0.0056 14 2.0 < N BSL
Dico Propert Pesticide 50-29-3  pp-DOT 0.0052 33 mglkg -dry | SB-12 (0-2) 9/17 0.0036-0.028 33 1.9 ¢ Y ASL
Dico Properts voC 71-55-6_ |1.1,1-Trichloroethane 0.41 0.41 mg/kg-dry | SB-13 (0-2) 117 0.0044-1.2 0.41 8100 ns N BSL
Dico Propert; voC 107-06-2  |1,2-Dichioroethane 0.6073 0.0673 mg/kg -dry SB-11 (8-10) 117 0.0044-1.2 0.0073 0.48 ¢ N BSL
Dico Propert voc 67-64-1  Acetone 0.011 0.19 mg/kg -dry SB-9 (0-2) 1117 0011-2.4 0.19 61000 n N BSL
Dico Propert: VOC 75-15-0 ICarbon Disulfide 0.6079 0.0079 mg/kg -dry $8-2 {0-2) 17 0.6046-1.2 0.0079 770 ns N BSL
Bico Propert; voc 87-86-3 IChicroform 0.74 0.74 mg/kg -dry $B-12 (0-2) Y7 0.6044-1.2 0.74 6.32 c Y ASL
Dico Properts voC 156-59-2 [cis-1,2-Dichioroethylene 0.15 24 mg/kg-dry | 5B-17 (0-2) 2117 0.0044-0.38 24 160 n Y ASL
Dico Properts Voc 79-20-9  Methyl Acetate 0.31 0.31 mg/kg-dry | SB-15 (0-2) 117 0.0044-1.2 0.31 78000 ns N BSL
Dico Property el 78-93-3  Methyl Ethyi Ketone ( 0.0096 0.03 mg/kg -dry SB-9 (0-2) 5/17 0.0092-2.4 0.03 27000 n N BSL
Dico Properts voC 108-10-1  [Methyl Iscbutyl Ketone (4-Met 0.012J 0.012J mg/kg -dry 5B-9 (0-2) 117 0.0088-2.4 0.012 33000 ns N BSL
Dico Propert; voc 127-18-4  [Tetrachloroethene 0.013 7.3 mg/kg -dry S$B-12 (0-2) 517 0.0044-1.2 73 24 [ N BSL
Dico Propert: Nisle} 156-60-5  [Trans-1,2-Dichloroethene 0.012 6.94 mg/kg -dry SB8-14 (0-2) 2117 0.0044-1.2 0.94 1800 n N BSL
Dico Propert: VOC 79-01-6 [Trichioroethene 0.015 15 mg/kg -dry SB8-14 (0-2) 9/17 0.0044-1.2 15 0.94 o Y ASL
Notes:
* Soil samples taken 0-2 feet below ground surface Definitions:
Shaded constituents indicate chemicals of potential concern. Chemical Abstract Service
COPC Chemical of potential concern
1 detected J Estimated value(+/- bias)
2. { detected ion used as the ing concentration. ma/kg Milligram per kilogram
3. Screening value the RSL for residential receptors RSL Regional Screening Level L
Screening Vaiue Basis Codes: VOC Volatile organic compound
c Cancer endpoint and a target cancer risk of 1 x 10°
c* Cancer endpoint where: nc SL < 100X ca SL
c¢**  Cancer endpoint where nc SL < 10X ca SL
nc non-cancer endpoint and a target hazard quotient of 0.1
4. The following surrogate values were used for screening:
Chiordane was used as a surrogate for alpha-Chiordane and gamma-Chiordane.
wasusedas a te for sulfate.
Endrin was used as a surrogate for endrin aldehyde and endrin ketone
5. Rationale Codes for selection or exclusion as COPC:
Selection: Deletion:

ASL  Above screening level
NSC 0 screening criteria

BSL Below screening level

Source: 4 I 1l
i =

U.8. Environment:
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TABLE 2.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - ALL SOILS
DES MOINES TCE SITE, DES MOINES, IOWA

Screening
Minimum Maximum Frequency | Range of Value™*
Concentration | Concentration Location of of Detection Screening {Basis)

Exposure Area | Analyte Class | Cas. Number Anal#e Name {Quatifier)* {Quatifier}' Units Maximum Detection Limits Concentration’ markg OPC Rationaie®
Dico Property Dioxin . quivalent 0.00000001 0.00005 mglkg -dry | SB-14(0-2) 14776 0.00000001 0.00005 0.0000048 | ¢ Y ASL
Dico Property Herbicide 93-76-5  [2,4,5-T (Trichlorophenoxyacetic Acid) 0.0784 0.0784 mgkg -dry | SB-13(0-2) 1/34 0.036-0.2 0.078 830 n N BSL
Dico Property Herbicide 94-75-7 24D (Dichlorophenoxyacetic Acid) 0.11 0.384 mg/kg -d $B-13(0-2) 2/34 0.036-0.2 0.38 700 n N BSL
Dico Property Pesticide 309-00-2 _[Aldrin 0.0037 0.031 mg/kg -ci SB-17 (8-10) 334 0.0019-0.021 0.031 0.039 c* N BSL
Dico Property Pesticide 319-85-7  |Beta BHC (beta Hexachlorocyclohexane) 0.0024 0.034 mg/kg -dry | SB-17(8-10) 2/34 0.0019-0.021 0.034 0.3 c N BSL
Dico Property Pesticide 5103-71-9  Chiordane; Alpha- 0.0024 0.015 mg/kg-dry | SB-13(8-10) 6/34 0.0019-0.021 0.015 17 c* N BSL
Dico Property Pesticide | 12789-03-6_[Chiordane; Garmma- 0.0021 0.091 mglkg -dry | SB-17 (8-10) 16/34 0.0019-0.021 0.091 17 c N BSL
Dico Property Pesticide 60-67-1  [Dieldrin 0.0056 0.012 mg/kg -d SB-15(0-2) 234 0.0036-0.04 0.012 0.034 et N BSL
Dico Property Pesticide 115-2-7 _ |[Endosuifan Sulfate 0.0075 0.23 mglkg -ci SB-17 (8-10} 234 0.0036-0.04 0.23 470 n N BSL
Dico Property Pesticide 72-20-8  |Endrin 0.0043 0.056J mg/kg -dry | SB-17 (8-10) 2/34 0.0036-0.04 0.056 19.0 n N BSL
Dico Property Pesticide 7421-93-4  [Endrin Aldehyde 0.0045. 0.01 mgkg-dry | SB6(8-10) 3/34 0.0036-0.04 0.01 19.0 n N BSL
Dico Property Pesticide 53494-70-5 |Endrin Ketone 0.0044 0.264 mg/kg -dry | SB-17 (8-10) 5/34 0.0036-0.04 0.26 19.0 n N BSL
Dico Property Pesticide 58-89-9  (Gamma BHC (Lindane) 0.0028J 0.0028J mglkg -ch $8-9(0-2) 1/34 0.0019-0.021 0.0028 0.57 c* N BSL
Dico Property Pesticide 1024-57-3 Heptachlor Epoxide 0.00244 0.0024 4 mg/kg -d S$B-9(0-2) 134 0.0019-0.021 0.0024 0.07 c* N BSL
Dico Property Pesticide 72-43-5  Methoxychlor 0.54 0.54 mg/kg -dry | SB-17 (8-10) 1134 0.019-0.21 0.54 320 n N BSL
Dico Property Pesticide 72-54-8  |p.p-DDD 0.0055 0.16 mg/kg -dry | SB-14(8-10) 16/34 0.0036-0.04 0.16 23 c N BSL
Dico Property Pesticide 72-65-8  p.p-DDE 0.0041 14 mgkg -dry | SB-12(0-2) 9/34 0.0036-0.039 14 2.0 c N BSL
Dico Property Pesticide 50-26-3  |p,p-DDT 0.00514 33 mg/kg -ci SB-12(02) 15/34 0.0036-0.028 33 19 c N ASL
Dico Property VOC 71-65-6 _ |1,1,1-Trichloroethane 0.41 12 mg/kg -ci SB-13(8-10) 2/34 0.0044-1.2 12 8100 ns N BSL
Dico Property voc 107-06-2__|1,2-Dichloroethane 0.0073 0.0073 mghkg -dry | SB-11(8-10) /34 0.0044-1.2 0.0073 0.46 c N BSL
Dico Property VGC 67-64-1  Acetone 0.011 0.19 mg/kg -dry SB-9(0-2) 23/34 0.011-24 0.19 61000 n N BSL
Dico Property VGC 75-15-0  [Carbon Disulfide 0.0079 0.0079 mg/kg -dry SB-2(0-2) 1/34 0.0045-1.2 0.0079 770 ns N BSL
Dico Property Voc 67663 [Chioroform 0.74 0.74 mglkg -G SB-12(02) 1734 0.0044-1.2 074 0.32 c N ASL
Dico Property VoC 166-59-2  [cis-1,2-Dichloroethylene 0.0077 24 mglkg -dry | SB-17(0-2) 5/34 0.0044-0.38 24 160 n Y ASL
Dico Property VOC 100-41-4__|Ethylbenzene 0.95 0.95 mglkg -dry | SB-12(0-2) 134 0.0044-1.2 0.95 58 c N BSL
Dico Property VGC 98-82-8 |isopropylbenzene (Cumene) 0.69 0.69 mgkg -dry | SB-12(0-2) 1/34 0.0044-1.2 0.69 1900 ns N BSL
Dico Property VGC 108-42-3 |m, p Xylenes 3 3 mgkg -dry | SB-12(0-2) 1/34 0.0044-1.2 3 560 ns N B5L
Dico Property VOC 79-20-9 _|Methyl Acetate 0.31 0.63 mg/kg -G SB-13(8-10) 334 0.0044-1.2 063 78000 | ns N BSL
Dico Property VOC 78-93-3  |Methyl Ethyl Ketone {2-Butanone) 0.0096 0.03 mg/kg -ci SB-9(0-2) 12134 0.0092-24 0.03 27000 n N BSL
Dico Property VoC 108-10-1 _ Methyl Isobutyl Ketone (4-Methyl-2-Pentanone| 0.0124 0.0124 mg/kg -dry SB-9(0-2) 1/34 0.0088-2.4 0.012 33000 ns N BSL
Dico Property VOC 95475 |o-Xylene 0.73 073 mglkg -dry | SB-12 (8-10) 134 0.0044-1.2 073 650 ns N BSL
Dico Property VoC 127-18-4  [Tetrachlorosthens 0.0053 7.3 mgkg-dry | SB-12(0-2) 8/34 0.0044-1.2 7.3 24 o N 85
Dico Property VOC 166-60-5 _[Trans-1,2-Dichiorosthene 0.012 0.94 mg/kg -G SB-14(0-2) 234 0.0044-1.2 094 1600 n N BSL
Dico Property VoG 79-01-6 _[Trichloroethene 0.015 15 mghkg -dry | SB-14(0-2) 14/34 0.0044-1.2 15 0.94 o N ASL
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Dico Property || DicoPropety | voc [ 75014  Vinyi Chioride ] 00047 | 00047 | mgkodry | SB:5(8-10) |
Notes: Notes: Definitions:
* Soil samples ground surface CAS Chemical Abstract Service
Shaded i i potential concern. COPC Chemical of potential concem
1. Mini i J Estimated value(+/- bias)
2. i mg/kg Milligram per kilogram
3 ing value & i G i RSL value NA Not applicable
Screening Value B&issBoilgsValue Basis Codes: RSL Regional Screening Level
c c Cancer endpoint and a target cancer risk of 1 x 10° U Analyzed for, but not detected
c* c* Cancer endpoint where: nc SL < 100X ca St VoC Volatite organic compound
c** c**  Cancer endpoint where nc SL < 10X ca SL
nc nc  non-cancer endpoint and a target hazard quotient of 0.1
4. The following i angrused for ing:
Chlordane was gamma-Chiordane.
was usé sulfate.
Endrin was used az and endrin ketone
5. Rationale Codes# tusion as COPC:
Selection: Selection: Deletion:
ASL Above screening level BSL Below screening level
Source: Source:
U.S. Envir P 0 Vel
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TABLE 2.3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

Minimum Maximum Frequency Range of Screening
Concentration |Concentration Location of of Detection Screening Value? #(Basis)

Exposure Area |Analyte Class | CAS Number Analyte Name (Qualifier)’ {(Qualifier)’ Units Maximum Detection Limits Concentration? mglkg COPC Rationale®
South Pond Pesticide 309-00-2  |Aldrin 0.0016 15 mg/kg -dry SD-5 11/11 - 15 0.04 c* Y ASL
South Pond Pesticide 959-98-8  lalpha-Endosulfan 0.0029 0.0029 mg/kg -dry SD+4 1/11 0.0028-0.33 0.0029 470 n N BSL
South Pond Pesticide 5103-71-9  |alpha-Chlordane 0.11 2.2 mg/kg -dry SD-5 1111 - 2.2 1.7 c* Y ASL
South Pond Pesticide 33213-65-8  |peta-Endosulfan 0.0054 0.0054 mg/kg -dry SD+4 1/11 0.0055-0.64 0.0054 470 n N BSL
South Pond Pesticide 60-57-1 Dieldrin 0.086 9.5 mg/kg -dry SD-2 11/11 - 9.5 0.03 c* Y ASL
South Pond Pesticide 72-20-8 Endrin 0.0095J 0.0095J mg/kg -dry SD-10 1/11 0.0048-0.64 0.0095 19.0 n N BSL
South Pond Pesticide 53494-70-5 |[Endrin Ketone 0.064J 0.066J mg/kg -dry SD-2 2/11 0.0048-0.64 0.066 19.0 n N BSL
South Pond Pesticide 5566-34-7 gamma-Chlordane 0.1 2.5 mg/Kkg -dry SD-5 1111 - 25 1.7 c* Y ASL
South Pond Pesticide 1024-57-3  |Heptachlor Epoxide 0.0056 0.034 mg/kg -dry SD-2 4/11 0.0025-0.33 0.034 0.07 c* N BSL
South Pond Pesticide 72-54-8 p,p'-DDD 0.012J 0.81 mg/kg -dry SD-2 11/11 - 0.81 23 c N BSL
South Pond Pesticide 72-55-9 p,p'-DDE 0.012J 0.24J mg/kg -dry SD-9 8/11 0.041-0.64 0.24 2.0 c N BSL
South Pond Pesticide 50-29-3 p,p'-DDT 0.0061J 0.44J mg/kg -dry SD-2 8/11 0.041-0.64 044 1.9 c* N BSL
South Pond VOC 67-64-1 Acetone 0.1 1 mg/kg -dry SD-3 111 - 1 61000 n N BSL
South Pond VOoC 156-59-2  [cis-1,2-Dichloroethylene 0.049 0.049 mg/kg -dry SD+4 1/11 0.0082-0.032 0.049 160 n N BSL
South Pond VOoC 79-20-9 Methyl Acetate 0.011J 0.054 mg/kg -dry SD-3 2/11 0.0082-0.015 0.054 78000 ns N BSL
South Pond VOoC 78-93-3 Methyl Ethyl Ketone (2-Butanone) 0.018 0.17 mg/kg -dry SD-3 711 0.02-0.026 0.17 27000 n N BSL
South Pond VOC 108-88-3  [Tolune 0.014 0.13 mg/kg -dry SD-3 4/11 0.0082-0.015 0.13 4900 ns N BSL
South Pond VOC 79-01-6 Trichloroethene 0,027 0.027 mg/kg -dry SD4 1/11 0.0082-0.032 0.027 0.94 c** N BSL

Notes: Definitions:
Shaded constituents indicate chemicals of potential concern. CAS Chemical Abstract Service
COPC Chemical of potential concern

1. Minimum/maximum detected concentration.
2. Maximum detected concentration used as the screening concentration.
3. Screening value is the residential RSL value
Screening Value Basis Codes:
Cancer endpoint and a target cancer risk of 1 x 10
Cancer endpoint where: nc SL < 100X ca SL
Cancer endpoint where nc SL < 10X ca SL
non-cancer endpoint and a target hazard quotient of 0.1
4. The following surrogate values were used for screening:
Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane.
Endosuifan was used as a surrogate for alpha-Endosulfan.
Endrin was used as a surrogate for Endrin ketone
5. Rationale Codes for selection or exclusion as COPC:

c
c*

o

nc

Selection:

ASL Above screening level

Source:

J Estimated value(+/- bias)

mg/kg Milligram per kilogram
RSL Regional Screening Level
Deletion:

BSL Below screening level

U.S. Environmental Protection Agency (EPA). 2016. “Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 2.4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER

DES MOINES TCE SITE, DES MOINES, IOWA

Minimum Maximum Frequency Range of Screening Value®
Concentration |Concentration Location of of Detection Screening 4(Basis)

Exposure Area |Analyte Class | CAS Number Analyte Name (Qualifier)' (Qualifier)' Units Maximum Detection Limits Concentration? Kol COPC Rationale®
South Pond Pesticide 5103-71-9  Jalpha-Chlordane 0.054 0.11 pg/L SW-1 2/2 - 0.11 0.02 c* Y ASL
South Pond Pesticide 60-57-1 Dieldrin 0.15 0.26 pg/L SW-1 2/2 - 0.26 0.002 c Y ASL
South Pond Pesticide 12789-03-6 |gamma-Chlordane 0.098 0.098 pg/L SWH1 12 0.00005 0.098 0.02 c* Y ASL
South Pond VOC 67-64-1 cetone 6.5 6.5 yg/L SW-2 1/2 0.005 6.5 14000 n N BSL

Notes: Definitions:
Shaded constituents indicate chemicals of potential concern. pg/L Microgram per liter
CAS Chemical Abstract Service
1. Minimum/maximum detected concentration. COPC Chemical of potential concern
2. Maximum detected concentration used as the screening concentration. MCL Maximum Contaminant Level
3. Screening value the lower of the RSL or MCL values RSL Regional Screening Level
Screening Value Basis Codes:

c Cancer endpoint and a target cancer risk of 1 x 10

c* Cancer endpoint where: nc SL < 100X ca SL

¢*  Cancer endpoint where nc SL < 10X ca SL

nc  non-cancer endpoint and a target hazard quotient of 0.1
4. The following surrogate values were used for screening:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane.
5. Rationale Codes for selection or exclusion as COPC:
Selection: Deletion:
ASL Above screening level BSL Below screening level

Source:

U.S. Environmental Protection Agency (EPA). 2016. “Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 2.5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER

DES MOINES TCE SITE, DES MOINES, IOWA

Minimum Maximum Frequency Range of Screening
Concentration |Concentration Location of of Detection Screening Value? 4Basis)

Expostire Area |Analyte Class | CAS Number Analyte Name (Qualifier)' (Qualifier)' Units Maximum Detection Limits Concentration’ Kol COPC Rationale®
Groundwater VOC 107-06-2  |1,2-Dichloroethane 0.6 0.6 pg/L P-9 1/14 05-5 0.6 0.17 c* Y ASL
Groundwater VOC 156-59-2  |1,2-Dichloroethylene (total) 3.9 71 pg/L ERW-6 11/14 0.5 71 36.000 n Y ASL
Groundwater VOC 79-01-6 Trichloroethene 0.8 480 pg/L ERW-7 8/14 0.5 480 0.49 c* Y ASL
Groundwater VOC 75-01-4 inyl Chloride 15 34 ug/L NW-22 3/14 05-5 34 0 c ASL

Notes: Definitions:
Shaded constituents indicate chemicals of potential concern. pg/L Microgram per Liter
CAS Chemical Abstract Service
1. Minimum/maximum detected concentration. COPC Chemical of potential concern
2. Maximum detected concentration used as the screening concentration. po/L Microgram per Liter
3. Screening value the lower of the RSL or MCL values RSL Regional Screening Level
Screening Value Basis Codes:
c Cancer endpoint and a target cancer risk of 1 x 10

c* Cancer endpoint where: nc SL < 100X ca SL

¢*  Cancer endpoint where nc SL < 10X ca SL

nc  non-cancer endpoint and a target hazard quotient of 0.1
4. The following surrogate values were used for screening:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane.
5. Rationale Codes for selection or exclusion as COPC:
Selection: Deletion:
ASL Above screening level BSL Below screening level

Source:

U.S. Environmental Protection Agency (EPA). 2016. “Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 3.1: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

Number of High Maximum Exposure Point Concentration
q of Censored 95 UCL Concentration
Exposure Point Chemicat of Potential Concern Detection Resuits (a; istributi Value Statistic Method (d;
Dico Propert Dioxins 3.7,8-TCDD Equr 14/18 0 1.19E-05 192E-06 | N 540E-05 1.92E-05 95 UCL (8)
Dico Propert: Pesticide 50-29-3 p.p'-DDT 9117 3] 2.49E-01 226E+00 | NP 3.30E+00 2,26E+00 95 UCL 15)
Dico Propert; vocC 87-66-3 (Chioroform 1/38 0 - - - 740E-01 7.40E-01 Maximum 1
Dico Propert: Nisle} 156-59-2 lcis-1,2-Dit 417 3] 1.88E+00 1.20E+401 ] 2.40E+01 1.20E+401 95 UCL 16)
|_Dico Property C 79-01-6 [Trichloroethene 91 0 35E+00 4 41E+00 N 1.50E+01 4 41E+00 95 UCL 8
Notes: All concentrations in milligrams per kilogram.
Surface soils are those soils from 0 to 2 feet below ground surface.
The maximum detected value was selected as the EPC unless the number of samples collected is 2 10 and the number of detections is 2 4. If these conditions are met, the EPC s calculated in accordance with EPA
guidance {2002, 2013).
- Not applicable
CAS Chemical Abstract Service
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
RAGS Risk Assessment Guidance for Superfund
95 UCL One-sided 95 percent upper confidence limit of the mean. Following EPA (2002, 2013}, this value may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.
a Number of censored ) results that the b detected i These results are excluded from statistical calculations.
b The arithmetic mean is based on the Kaplan-Meier (KM} mean for chemicals with non-detected values in the dataset.
c Distribution codes as follows: N=Normal, G=Gamma, LN=Lognomnat, and NP=Non-parametric
d All methods foliow EPA (2002, 2013).
Method (Statistic) Codes are defined as follows (some method codes may not be used in the table):
{1y Maximum detected concentration
{2y 95 percent UCL calculated using Student's t distribution
{3) 95 percent UCL calculated using the approximate gamma method
{4y 95 percent UCL calculated using the adjusted gamma method
{5) 95 percent UCL calculated using the Hall's Bootstrap {or Bootstrap t) method
{6} 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
{7y 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
{8y 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL
{9} 95 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
{10} 95 percent UCL calculated using Land's H statistic
{11} 95 percent UCL using the ic Cl method
{12y  97.5 percent UCL using the ic Cl method
{13} 99 percent UCL using the ( method
{14y  97.5 percent UCL calculated using the KM mean and the nonparametric Chebyshev method fo estimate the UCL
{15} 29 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
{16} 95 percent UCL calculated using the Gamma Adjusted KM method
References:
U.S. Environmental Protection Agency (EPA). 2002, “C; ing Exposure Point Ct trati att Waste Sites.” OSWER 9285.6-10. Office of and Remedial DC. December.

Prepared by Singh, A. and A K. Singh. EPA/6C0/R-07/041. October.
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TABLE 3.2: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY - ALL SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

Number of High Maximum Exposure Point Concentration
q of Censored 95 UCL Concentration
Exposure Point ical of Potential Concern Detection Resuits (a; istributi Vaiue Statistic Method (d
Dico Propert: Dioxins 23,7 3-TCDD Equivalent 14/16 3] 1.19E-05 1.92E-05 N 5.40E-05 1.92E-05 95 UCL 8
Dico Propert: Pesticide 50-29-3 p.p'-DDT 15/34 3] 1.35E-01 5.75E-01 L 3.30E+00 5.75E-01 95 UCL 9
Dico Propert: voc 67-66-3 [Chioroform 134 3] - - - 7.40E-01 7.40E-01 Maximum 1
Dico Propert: Nisle} 156-59-2 lcis-1,2-Dit 5134 3] 8.42E-01 5.14E+00 ] 2.40E+01 5.14E+00 95 UCL 4)
|_Dico Property O 79-01-6 [Trichiorosthene 14/34 0 1.45E+00 18E+00 G 1.50E+01 18E+00 95 UCL 4}
Notes: Alf concentrations in milligrams per kilogram.
All soils are those soils between 0 and 10 feet below ground surface
The maximum detected value was selected as the EPC unless the number of samples collected is 2 10 and the number of detections is 2 4. If these conditions are met, the EPC s calculated in accordance with EPA
guidance {2002, 2013).

- Not applicable

CAS Chemical Abstract Service

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

RAGS Risk Assessment Guidance for Superfund

95 UCL One-sided 95 percent upper confidence limit of the mean. Following EPA (2002, 2013}, this value may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored ) results that the b detected i These results are excluded from statistical calculations.

b The arithmetic mean is based on the Kaplan-Meier (KM} mean for chemicals with non-detected values in the dataset.

c Distribution codes as follows: N=Normal, G=Gamma, LN=Lognomai, and NP=Non-parametric

d All methods foliow EPA (2002, 2013).

EBIBEEEBRE

References:

Methed (Statistic) Codes are defined as follows (some method codes may not be used in the table):

Maximum detected concentration

95 percent UCL calculated using Student's t distribution

95 percent UCL calculated using the approximate gamma method

95 percent UCL calculated using the adjusted gamma method

95 percent UCL calculated using the Hal's Bootstrap {or Bootstrap t) method

95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL

95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL

95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

95 percent UCL calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL

U.S. Environmental Protection Agency (EPA). 2002, “Calculating Exposure Point Concentrations at Hazardous Waste Sites.” OSWER 9285.6-10. Office of and Remedial 3 i DC. December.
TPA. 2010, FIOULL VErSION 0.1 1 ecrinical BUiae Stauslical SOTWare 1of TAVIFONTSMal APPICAUCNS 10r Liala SETs WIT ana WIrOUT NONTETect UDServatons.

Prepared by Singh, A. and A K. Singh. EPA/6C0/R-07/041. October.

Pagelofl

ED_001521C_00000396-00102



TABLE 3.3: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Current/Future
Sediment
Sediment
Number of High Maximum Exposure Point Concentration
Frequency of Censored Arithmetic 95 UCL Concentration
Exposure Point Analyte Class CAS Number Chemical of Potential Concern Detection Results {a} Mean (b} Distribution (c) {qualifier) Value Statistic Method (d}
South Pond Pesticide 309-00-2 Aldrin 11/11 0 2.35E+00 9.04E+00 G 1.50E+01 9.04E+00 95 UCL 4)
South Pond Pesticide 5103-71-9  Ripha-Chlordane 11/11 0 6.95E-01 1.33E+00 G 2.20E+00 1.33E+00 95 UCL 4)
South Pond Pesticide 60-57-1 Dieldrin 11/11 0 2.38E+00 6.09E+00 G 9.50E+00 6.09E+00 95 UCL 4)
South Pond Pesticide 12789-03-6 _lgamma-Chlordane 11/11 0 6.98E-01 1.51E+00 G 2 50E+00 1.51E+00 95 UCL (4)
Notes: Al concentrations in milligrams per kitogram.

The maximum detected value was selected as the EPC unless the number of samples collected is 2 10 and the number of detections is 2 4. If these conditions are met, the EPC is calculated in accordance with EPA
guidance (2002, 2013).

- Not applicable

CAS Chemical Abstract Service

EPA U.8. Environmental Protection Agency
EPC Exposure point concentration

RAGS Risk Assessment Guidance for Superfund

95 UCL One-sided 95 percent upper confidence limit of the mean. Following EPA (2002, 2013), this value may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

Number of censored (nondetect) resulis that exceeded the maximum detected concentration. These results are excluded from statistical calculations.
The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset.

Distribution codes as follows: N=Normal, G=Gamma, LN=Lognormal, and NP=Non-parametric

All methods follow EPA (2002, 2013).

oo T e

Method (Statistic) Codes are defined as follows (some method codes may not be used in the table):

O] Maximum detected concentration

2) 95 percent UCL calculated using Student's t distribution

3) 95 percent UCL calculated using the approximate gamma method
4) 95 percent UCL calculated using the adjusted gamma method

Page1of3
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References:
U.S. Environmental Protection Agency (EPA). 2002. “Calculating Exposure Point Concentrations at Hazardous Waste Sites.” OSWER 9285.6-10. Office of Emergency and Remedial Response. Washington, DC. December.
Prepared by Singh, A. and AK. Singh. EPA/600/R-07/041. October.
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TABLE 3.4: EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER
DES MOINES TCE SITE, DES MOINES, IOWA

edium:
xposure Medium:

cenario Timeframe: Curent/Future

Surface Water
Surface Water

Number of High Maximum Exposure Point Concentration
Frequency of Censored Arithmetic 95 UCL Concentration
Exposure Area Analyte Class CAS Number Chemical of Potential Concern Detection Results {a} Mean (b} Distribution {c} {qualifier} Value Statistic Method {d}
South Pond Pesticide 5103-71-9  plIpha-Chlordane 272 0 - - - 1.10E-01 1.10E-01 Maximum )
South Pond Pesticide 60-57-1 Dieldrin 2/2 0 - - - 2.60E-01 2.60E-01 Maximum 1)
South Pond Pesticide 12789-03-6 __gamma-Chlordane 1/2 0 — — — 9.80E-02 9.80E-02 Maximum [&h)
Notes: All concentrations in micrograms per liter.
The maximum detected value was selected as the EPC unless the number of samples collected is 2 8 and the number of detections is = 3.
If these conditions are met, the EPC is calculated in accordance with EPA guidance (2002, 2013).
- Not applicable
CAS Chemical Abstract Service
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
RAGS Risk Assessment Guidance for Superfund
a Number of censored (nondetect) results that exceeded the maximum detected concentration. These results are excluded from statistical calculations.
b The arithmetic mean is based on the Kaplan-Meier {(KM) mean for chemicals with non-detected values in the dataset.
c Distribution codes as follows: N=Normal, G=Gamma, LN=Lognormal, and NP=Non-parametric
d All methods follow EPA (2002, 2013).
Method (Statistic) Codes are defined as follows (some method codes may not be used in the table):
(&) Maximum detected concentration
References:
U.S. Environmental Protection Agency (EPA). 2002. “Calculating Exposure Point Concentrations at Hazardous Waste Sites.” OSWER 9285.6-10. Office of Emergency and Remedial Response. Washington, DC. December.

Prepared by Singh, A. and A.K. Singh. EPA/600/R-07/041. October.
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TABLE 3.5: EPA RAGS PARTD TABLE 3, EXP|
DES MOINES TCE SITE, DES MO|INES, IOWA

edium:
Exposure Medium:

Bcenario Timeframe: Future

Groundwater
Groundwater

IOSURE POINT CONGENTRATION

UMMARY -G

OUNDWATE

Exposure Point Concentration

Number of High Maximum
Chemical of Potential Frequency of Censored Arithmetic 95 UCL Concentration
Exposure Point Analyte Class CAS Number Concern Detection Results (a} Mean (b} Distribution (c} {qualifier} Value Statistic Method (d}
Groundwater VoC 107-08-2 t,2-Dichloroethane 1/14 2 - -- -- 6.00E-01 6.00E-01 Maximum [4))]
Groundwater VoC 540-59-0 [1,2-Dichloroethylene (total) 1114 4] - -- -- 7.10E+01 7.10E+01 Maximum [4}]
Groundwater vVoc 79-01-8 [Trichloroethene 8/14 [¢] - -- -- 4.80E+02 4.80E+02 Maximum (1)
Groundwater VOC 75-01-4 inyl Chloride 314 2 - - - 3.40E+00 3.40E+00 Maximum [4b)]
Notes: All concentrations in micrograms per litef.
The maximum detectgd value was selecied as the EPC consistent with EPA guidance (EPA 2014).

-- Not applicable

CAS Chemical Abstract Sejvice

EPA U.S. Environmental P{otection Agency

RAGS Risk Assessment Guidfance for Superfurid

a Number of censored (hondetect) results that exceeded the maximun detected concentrption. These results are excluded from statistical calgulatigns.

b The arithmetic mean is based on the Kaplan-Meier (KM) mean for chemicals with non-detected values in the dataset.

c Distribution codes as jollows: N=Normal| G=Gamma, LN=Lognormal, and NP=Non-parametric

d All methods follow EPA (2002, 2013).

Method (Statistic) Codes are defined as follows (some method codes may not be used ip the table):
() Maximum detected concentration
References:

U.S. Environmental Ptotection Agency (EPA

). 2014. “Determif

ning Groundwater Exposure

Point Concentratiof

ns.” OSWER Directive 9283.1-42. Fe|

pruary
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TABLE 3.6: EPA|RAGS PART D TABLE 3, EXP(
DES MOINES TCE SITE, DES MOINES, IOWA

Medium:

Bcenario Timeframe: Future
Groundwater
Exposure Medium:  Indoor Air

DSURE POINT CONCENTRATION SUMMARY |- INDOOR AIR (VAPOR INTRUSION)

Exposure Point Concentration in

Exposure Point

Groundwater Concentration in Indoor Air
Chemical of Potential
Exposure Point Analyte Class CAS Number Concern Value Units Statistic Value Units
Indoor Air VOC 107-06-2 1,2-Dichloroethane 6.00E-01 pg/L Maximum 1.39E-02 pg/m3
Indoor Air VOC 540-59-0 1,2-Dichloroethylene (total) | 7.10E+01 pg/L Maximum 6.15E+00 pg/m3
Indoor Air VOC 79-01-6 [Trichloroethene 4.80E+02 pg/L Maximum 9.29E+01 pg/m3
Indoor Air vocC 75-01-4 inyl Chloride 3.40E+00 ug/L Maximum 2.52E+00 yg/m3
Notes: The maximum detectgd value was selected as the groundwater EPC| consistent with EPA guidance (EPA 2014).
[The EPA's Vapor Intrysion Screening Lejvel Calculator (EPA 2016) was used to calcylate the indoor air concentrations based on the groundwater EPCs
with an average groundwater temperafure of 51 degees Fahrenheit (10.6 degrees Celsius) (USGS [1925).
-- Not applicable
pg/L Micrograms per liter
Hg/m3 Micrograms per cubic|meter
CAS Chemical Abstract Seyvice
EPA U.S. Environmental P{otection Agency
RAGS Risk Assessment Guidance for Superfund
References:

U.S. Environmental P
EPA. 2016. Vapor Int
Water

Supply Paper 520-F|

otection Agency (EPA
rusion Screening Leve

). 2014. “Determining Groundwater Exposure

I (VISL) Calculato

Version 3.5.1 (May 2016 R

Point Concentrgtions.” OSWER Directive 9283.

SLs). July 11.

N-42. February
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TABLE 3.7: EP

RAGS PART D TABLE 3, EXP
DES MOINES TCE SITE, DES MOINES, IOWA

Medium:

Bcenario Timeframe: Future
Groundwater
Exposure Medium:  Trench Air

OSURE POINT CONCENTRATI

N SUMMAR

- TRENCH

AIR

Exposure Point Concentration in

Exposure Point

Groundwater Concentration in Indoor Air
Chemical of Potential
Exposure Point Analyte Class CAS Number Concern Value Units Statistic Value Units
Indoor Air VOC 107-06-2 1,2-Dichloroethane 6.00E-01 pg/L Maximum 4.58E+00 pg/m3
Indoor Air VOC 540-59-0 1,2-Dichloroethylene (total| 7.10E+01 pg/L Maximum 5.66E+02 ug/m3
Indoor Air VOC 79-01-6 [Trichloroethene 4.80E+02 pg/L Maximum 3.31E+03 yg/m3
Indoor Air vocC 75-01-4 inyl Chloride 3.40E+00 ug/L Maximum 3.42E+01 yg/m3
Notes: The maximum detectgd value was selecied as the groundwater EP{C consistent with EPA guidance [(EPA 2014).
[The Virginia Department of Environmental Quality's Trench Model (VDEQ 2007) wgs used to calculate the air concgntrations in a trench based on the
groundwater EPCs with an average groundwater temperature of 81 degees Fahrgnheit (10.6 degrees Celsius) (USGS 1925).
-- Not applicable
pg/L Micrograms per liter
Hg/m3 Micrograms per cubic|meter
CAS Chemical Abstract Seyvice
EPA U.S. Environmental P{otection Agency
RAGS Risk Assessment Guidance for Superfund
References:

U.S. Environmental P
EPA. 2016. Vapor Int
Water

Supply Paper 520-F|

otection Agency (EPA
rusion Screening Leve

Virginia Department o

I (VISL) Calculato

). 2014. “Determining Groundwater Exposur

Version 3.5.1 (May 2016 §

F Environmental Quality. 2007. Exposurg

-point concentrations (inhg

2 Point Concentl
RSLs). July 11.

ations.” OSWE

R Directive 9283

kers in a trench

.1-42. Februar

Groundwater lg

lation) for const|

ruction/utility wo

ss than 15 feet Leep. October 5.
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TABLE 4.1.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE CHILD RESIDENT - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Surface and Subsurface Soil (All Soil)

xposure Medium: Soil, Particulates/VVapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Child All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDlnc (mg/kg-day) =
Ingestion Resident Age 0-6 IRS ISoil Ingestion Rate 200 mg/day EPA, 2016 (1) EPCsx RBAXx IRSx FIXEF x ED x CFs
Fl Fractional Intake 1 unitless BPJ (2) BW x ATnc
EF Exposure Frequency 350 days/year EPA, 2016 (3)
ED Exposure Duration 6 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Child All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDlnc (mg/kg-day) =
Resident Age 0-6 SA [Skin Surface Area 2,373 cm? EPA, 2016 (7) EPCs x DAF x SAX AF x EF x ED x CFs
AF [Soil-to-Skin Adherence Factor 0.2 mg/cm? EPA, 2016 (8) BW x ATnc
EF Exposure Frequency 350 days/year EPA, 2016 (3)
ED Exposure Duration 6 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Future Child Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDEnc (mg/m®) =
Resident Age 0-6 Particulates PEF Particulate Emission Factor 3.11E+10 m¥kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
and Vapors EF Exposure Frequency 350 days/year EPA, 2016 (3) ATnc
from Sail ED Exposure Duration 6 years EPA, 2016 (4)
ET Exposure Time 24 hours/day EPA, 2016 (10)
CFt IConversion Factor - Time (1/24) 0.042 day/hours --
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
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Notes: Notes:

(1) IRS: Default di) ing8stdefaatedoil ohdielstion rate for children.

(2) Fl: Assumes 12p%loAssilingsstiitoof seldbfestBite occurs at the Site.

(3) EF: Default eXppsbfe Defudheyxgosureiffenisency for residents.

(4) ED: Default expp&ie Berfatitirefqrozhite mhsidbotsfor child residents.

(5) BW: Defauit ctlild BodyDeddgiit child body weight.

(6) ATnc: 365 day@jyédmc63Gnd&ER]rede x @ jenoddi o efis clarfinogsidiendééfe sofer ada ate di s sirget iy atuate derrsitily hegmegase nedide rdggragdte nadident receptor only.
(7) SA: Default skify sbXa8= frakt skirchildizse faresfloiVdbigired fovewihd/dfigrded aakragdorhmad nhaaldssfoebrad, lavelslefgseanddekiwardiegandfdriedé (iniath tind Gyeaiss)birth to < 6 years).
(8) AF: Default sq¢BtoAskiD atthdrendedaskin &xttadritdrem factor for children.

(9) PEF: default PEF RERiedipfalih &, Wabeaficd iimhatetraei@) (Climatic Zone 5).

(10) ET: Default ekiistie Defadiregpmmnistime for residents.

BPJ BPJ Best Professional Judgment

cm? cm? Square centimeter

kg kg Kilogram

kg/mg kg/mg Kilogram per milogram

m¥kg m¥kg Cubic meter per kilogram

mg/ug mg/ug Milligrams per microgram
mg/cm? mg/cm? Milligrams per square centimeter
mg/kg mg/kg Milligrams per kilogram
mg/kg-day mg/kg-day Milligrams per kilogram per day
Sources: Sources:

U.S. Environmenttll SréeviionmeetatP(ERAlor 93 RiIEKAEse $98@nt RisidAsse Som8npEican c¥ dumBe perfdudialy blaith | EviluationHéaithaE Bara o MafficeldPaclid \WastandfSokdgaksicRarsp&nser @ SRR pE R 05 WER)O EP ATBARIMB&002a. December.
EPA. 2016. “Regdistal S6rt@niReheoned | Bede Guidbevallisery Slaible onine v hiipisid wadlinepatgotifriskivegionps grrekiskigeigioslshsisaperingidetablie ssinaye 2B fi6-tables-may-2016
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TABLE 4.1.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE CHILD RESIDENT - GROUNDWATER
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Groundwater

xposure Medium: Groundwater, Vapors

Receptor

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCgw Exposure Point Concentration - Groundwater medium-specific ug/L See Table 3 Series
Ingestion Future Child Groundwater IRgw [Tapwater Ingestion Rate 0.78 L/day EPA, 2016 (1) ICDlnc (mg/kg-day) =
Resident Age 0-6 Fl Fractional Intake 1 unitless BPJ (2) EPCaw x IRgw x FI x EF x ED x CFw
EF Exposure Frequency 350 days/year EPA, 2016 (3) BWx ATnc
ED Exposure Duration 6 years EPA, 2016 (4)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
EPCgw Exposure Point Concentration - Groundwater medium-specific ug/L See Table 3 Series
Dermal Future Child Groundwater Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 For Organics:
Resident Age 0-6 EF Exposure Frequency 350 days/year EPA, 2016 (3) CDI (mg/kg-day) =
ED Exposure Duration 6 years EPA, 2016 (4) EPCaw x FA x Kp x SAgw x EF x ED x DAevent x EV x CFw x CF
SAgw ISkin Surface Area 6,365 cm? EPA, 2016 (7) BWx ATnc
ETb Exposure Time - Bathing 0.54 hour/event EPA, 2016 (8)
CFw IConversion Factor - Water 1.0E-03 mg/ug -- If ETb < or = t*, then:
CFv IConversion Factor - Volume 1.0E-03 Liem? - DAevent=2x V (6 X Tevent X ETB)/TT
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3
Tevent Lag Time per Event chemical-specific hour/event See Table 5.3 If ETb > t*, then:
B Ratio of Permeability Coefficient of a Compound through {| chemical-specific unitless See Table 5.3 DAevent = ETb/(1+B) + {2 X Tevent X ([1+3B+3B?/[1+B]*)}
iCorneum Relative to its Permeability Coefficient Across th - -- --
iable Epidermis - -- --
DAevent IAbsorbed Dose per Event site-specific mg/cm?-event --
t* [Time to Reach Steady-State chemical-specific hour See Table 5.3
EV Event Frequency 1 event/day EPA, 2016 (9)
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
EPCgw Exposure Point Concentration - Groundwater medium-specific ug/L See Table 3 Series
VFw olatilization Factor, Domestic Use 0.5 L/m® EPA, 2016 (10)  [CDE (mg/m?) =
Inhalation Future Child Indoor Air EF Exposure Frequency 350 days/year EPA, 2016 (3) EPCgw x VFw x EF x ED x ET x CFgw x CFt
Resident Age 0-6 Vapors ED Exposure Duration 6 years EPA, 2016 (4) ATnc
(Household Use) ET Exposure Time 24 hour/day EPA, 2016 (11)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
CFt IConversion Factor - Time (1/24) 0.042 day/hour --
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)
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EPCia IChemical Concentration in Indoor Air medium-specific ug/m® See Table 3 Series
Inhalation Future Child Indoor Air EF Exposure Frequency 350 dayslyear EPA, 2016 (3) CDE (mg/m®) =
Resident Age 0-6 Vapors ED Exposure Duration 6 years EPA, 2016 (4) EPCia x EF x ED x ET x CFt x CFa
(Vapor Intrusion) ET Exposure Time 24 hour/day EPA, 2016 (11) ATnc

CFa iConversion Factor - Air 0.001 mg/ug -
CFt IConversion Factor - Time (1/24) 0.042 day/hour -

ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989, 2016 (6)

Notes:

(1) IRgw: Default water ingestion rate for a child.

(2) Fl: Assumes all water is consumed from the residence.

(3) EF: Default exposure frequency for residents.
(4) ED: Default exposure duration for child residents.
(5) BW: Defauit body weight for a child.

(6) ATnc: 365 days/year x 6 year ED; note, carcinogenic effects for residents were evaluated using the more-sensitive aggregate resident receptor only.

(7) SAgw: Default skin surface area for a child resident during bathing.

(8) ETb: Default exposure time for child resident during bathing.

(9) EV, Defauit event frequency for bathing.

(10) VFw: Default volatilization factor for domestic use of groundwater.

(11) ET: Default expsoure time for a resident.

cm/hour

cm2

kg

L/em3

L/day

L/m3
mg/cm2-event
mg/ug

ug/L

ug/m3

Sources:

Not applicable
Centimeter per hour
Square centimeter

Kilogram

Liter per day

Liter per cubic meter

Micorgrams per liter

Liter per cubic centimeter

Milligrams per microgram

Microgram per cubic meter

Milligrams per square centimeter per event

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.2.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE AGGREGATE RESIDENT- SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)
xposure Medium: Surface and Subsurface Soil Particulates/Vapors
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Resident All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 CDlc (mg/kg-day) =
Ingestion Resident Age O to 26 IRSadj IAge-Adjusted Soil Ingestion Rate 105 mg-year/kg-day EPA, 2016 (1) EPCs x RBA x IRS[M]adj x Fl x EF x CFs
IRSMadj Mutagenic IRSadj 477 mg-year/kg-day EPA, 2016 (2) ATc
Fl Fractional Intake 1 unitless BPJ (3)
EF Exposure Frequency 350 days/year EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Resident All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 CDlc (mg/kg-day) =
Resident Age O to 26 DFSadj IAge-Adjusted Dermal Contact Factor - Soil 325 mg-year/kg-day EPA, 2014 (6) EPCs x DAF x DFS[M]adj x EF x CFs
DFSMadj Mutagenic DFSadj 1379 mg-year/kg-day EPA, 2016 (7) ATc
EF Exposure Frequency 350 days/year EPA, 2016 (4)
CFs IConversion Factor - Soil 1E-06 kg/mg --
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Future Resident Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 CDEc (ug/m®) =
Resident Age O to 26 Particulates PEF Particulate Emission Factor 3.11E+10 m¥/kg EPA, 2016 (8) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt
and Vapors EF Exposure Frequency 350 days/year EPA, 2016 (4) CFax ATc
from Sail ED Exposure Duration 26 years EPA, 2016 (9)
EDMadj Mutagenic ED 72 years EPA, 2016 (10)
ET Exposure Time 24 hours/day EPA, 2016 (11)
CFa iConversion Factor - Air 1E-03 mg/ug --
CFt IConversion Factor - Time (1/24) 0.042 day/hour --
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
Notes:

(1) IRSadj: Consistent with the EPA (2016) RSL User's Guide, age-adjusted soil ingestion rates for aggregate residents were calculated as:
IRSadj (mg-year/kg-day) = (EDo2 (2 yr) X IRSenia (200 mg/day) / BWeni (15kg))+(ED2s (4 yr) X IRSchia (200 mg/day) / BWenia (15kg)) + (EDs.16 (10 yr) X IRSaaur (100 mg/day) / BWaau (80kg)) + (ED1s26 (10 yr) X IRSaqun (100 mg/day) / BWaaur (80kg))
Where: ED = Exposure Duration (years); IRS = Ingestion Rate of Soil (mg/day); BW = Body Weight (kg)

(2) IRSMadj: Consistent with the EPA (2016) RSL User's Guide, age-adjusted soil ingestion rates for mutagens for aggregate residents were calculated as:

IRSMadj (mg-year/kg-day) = (EDO-2 (2 yr) x IRSchild (200 mg/day) x ADAF0-2 (10)/ BWechild (15kg))+(ED2-6 (4 yr) x IRSchild (200 mg/day) x ADAF2-6 (3) / BWechild (15kg)) + (ED6-16 (10 yr) x IRSadult (100 mg/day) x ADAF6-16 (3)/ BWadult (80kg)) +
(ED16-26 (10 yr) x IRSadult (100 mg/day) x ADAF16-26 (1) / BWadult (80kg))
Where: ED = Exposure Duration (years); IRS = Ingestion Rate of Soil (mg/day); ADAF = Age-Dependent Adjustment Factor (unitless); BW = Body Weight (kg)

(3) Fl: Assumes 100% of soil ingestion occurs at the Site.
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(4) EF: Default eXgpbfe Defudheyxgosusiffenisency for residents.

(5) ATc: Assumeq 3p8 Tayhgmemyea36%eday Ebye pedifatine a Kotpdhatifadimeardintgtmt edieaiarfin ogsideEntSfaciscfensisilents siegdity ahnaée darsiitiy ¢hehiltbreesgrisitive child receptor.

(6) DF Saq: ConsisteénDiith«ERAngitehtlistr & BAI(R) B mdiustEdiderragkcadiiastiot tarfoalaggregd e tesifteraggre g teategidentawere calculated as:
(EDo2 (2 yr) x SA4RIZ@Tycd BAAR:(R, (B2 ong?pmAFBMWR MGG FIEBY{# [t Pk Petrl2 s/ G7yeK DAAT:(R, (B2 ong?pmAF BVNGi2 (hKe)) ") /(BEes((BG) X 6 Akl (6, OERYCIN ISAAR (6, (3D Emrg K rbAR WLAT (BEHGN Y / BWaau (80kg)) +
(ED16-26 (10 yr) xETNSR08 (8 ©$2) crEBadAR 4608 0cOT2ng/AFeEjuI BT Ut ¢8OKkg)) BWadult (80kg))
Where: ED = Expb¥neseD &Rt EXpestsy Drat®kir\@ariacSAresSiamIusace Bodddeskiy, AdherBnidd=akindhgants BédtoBoay/deigBYKe)Body Weight (kg)

(7) DFSMadj: CofgjsRREMEUIhE &RSERT Wit iRBle BERX'$281HeR 84 dmdiisiEdiderragkeadiizstied tierfoalncotdgenmies dggegtdgeaesifierdg gre pa ealesideniswere calculated as:
(EDo2 (2 yr) x SALRDZ7ETYEIE SAM:(R, {BZ ong?pmARuADBEmEVom B WAR AFka)) OIERV:{4 (1 HkE Ptz /BTy BAAT(3, {2 ang?smARADBRm@EmBWAR AFRg(d )+ / BWenia (15kg)) +
(ED6-16 (10 yr) x (EA1G8 (8 DB cnPAa ARG 03D OT g AR WAD AT Brtec(BR) BARATE (86KG))/-BIERIGHIABDKL) )yr) (EDAGLSE) (8 D98 enFAadARaBU3D O IngAFEN I ADAT B gerf) x BAVAFII6(BOKJ)) BWadult (80kg))
Where: ED = ExpbtdheseD @Bt B Xpestsy Diratdkir(y@araSAresSiamIusace Bodddeskiy, AdherBnidd=akinidhgemts PR frigentispaliftAdgeDepdridestbAfjodtoss)| BYdte Boditlésig \(¥g) Body Weight (kg)

(8) PEF: default PEF RERiedipfalih &, Nabeafird [iimhatiNchraei@) (Climatic Zone 5).

(9) ED: Default ex(®<ife Befatittrefqrassidehiration for residents.

(10) EDMadj: To 4t6) &R Xbadjofn Sekowiafemio Efidistsiddgealetieffieatsade idbpéatitent a digstaepd faetot 4D A et F8 dboa HA AP dh¢(ED dpplgd dDthe EBrfckBA&sod 302 applikDAd thE P dpplgd SRt @D for ages 2 to 6,
an ADAF of 3 is applikDAG thE35D dppligd e EBDand aeADASF 8, laischaplikDAF the 15D dppligd ol o BB f(ieldd s (48 3p+260{2)A QR #)e3)2]10*3)+(10*1)=72].

(11) Defauit expogliftg Defa i ezpitantstime for residents.

BPJ BPJ Best Professional Judgment

cm? cm? Square centimeter

kg kg Kilogram

kg/mg kg/mg Kilogram per milogram

mg/ug mg/ug Milligrams per microgram

m¥/kg m¥/kg Cubic meter per kilogram
mg/cm? mg/cm? Milligrams per square centimeter
mg/kg mg/kg Milligrams per kilogram
mg/kg-day mg/kg-day Milligrams per kilogram per day
Sources: Sources:

U.S. Environmenttll SréeviionmeetatP(ERAlor 93 RiIEKAEse $98@nt RisidAsse Som8npEican c¥ dumBe perfdudialy blaith | EviluationHéaithaE Bara o MafficeldPaclid \WastandfSokdgaksicRarsp&nser @ SRR pE R 05 WER)O EP ATBARIMB&002a. December.
EPA. 2016. “Regdistal S6rt@niReheoned | Bede Guidbevallisery Slaible onine v hiipisid wadlinepatgotifriskivegionps grrekiskigeigioslshsisaperingidetablie ssinaye 2B fi6-tables-may-2016
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TABLE 4.2.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
FUTURE AGGREGATE RESIDENT - GROUNDWATER
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Groundwater

xposure Medium: Groundwater, Vapors

Exposure Route P‘?}Zﬁ:&; Receptor Age Exposure Point |Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDl)/chronic Daily Exposure (CDE)
EPCgw Exposure Point Concentration - Groundwater medium-specific ug/L See Table 3 Series
Ingestion Future Aggregate Resident | Groundwater IRGWadj IAge-Adjusted Tapwater Ingestion Rate 0.94 L-year/kg-day EPA, 2016 (1) CDI (mg/kg-day) =
Resident Age O to 26 IRGWMadj |[Mutagenic IRGWadj 29 L-year/kg-day EPA, 2016 (2) EPCaw x IRGW[M]adj x FI x EF x CFw
Fl Fractional Intake 1 unitless BPJ (3) ATc
EF Exposure Frequency 350 days/year EPA, 2016 (4)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCgw Exposure Point Concentration - Groundwater medium-specific ug/L See Table 3 Series  |[For Inorganics:
Dermal Future Aggregate Resident | Groundwater Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 CDI (mg/kg-day) =
Resident Age O to 26 DFGWadj |Age-Adjusted Dermal Contact Factor - Groundwater 7,459 cm?-year/kg EPA, 2016 (6)
DFGWMadj [Mutagenic DFGWadj 23,405 cm?-year/kg EPA, 2016 (7)
EF Exposure Frequency 350 days/year EPA, 2016 (4) EPCaw x Kp x DEFGW[M]adj x EF x ETy x CFgw x CFv
ETbadj Exposure Time-bath 0.67 hour/event EPA, 2016 (8) AT
CFw IConversion Factor - Water 1.0E-03 mg/ug -- For Organics:
CFv IConversion Factor - Volume 1.0E-03 Liem? -
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 CDI (mg/kg-day) =
Tevent Lag Time per Event chemical-specific hour/event See Table 5.3 DAevent x EV x EF x DFGW[M]adj
B Ratio of Permeability Coefficient of a Compound through the| chemical-specific unitless See Table 5.3 AT
ICorneum Relative to its Permeability Coefficient Across the - - - If ET < or = t*, then:
iable Epidermis -- -- -- DAevent = 2 x FA x Kp x EPCgw x CFv x CFgw x [sgrt (6 x tevent x ETw/pi)
DAevent IAbsorbed Dose per Event site-specific mg/cm?-event EPA, 2004 If ET > t*, then:
t [Time to Reach Steady-State chemical-specific hour See Table 5.3 DAevent = FAx Kp x EPCgw x CFv x CFgw x [ETu/(1+B) + 2 x tevent
EV Event Frequency 1 event/day EPA, 2004 x ({1+3B+3B%/{1+B})?)]
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCgw Exposure Point Concentration - Groundwater See Table 3s ug/L See Table 3 Series
Inhalation Future Aggregate Resident Indoor Air EF Exposure Frequency 350 dayslyear EPA, 2016 (4) CDE (ug/m?) =
Resident Age O to 26 Vapors ED Exposure Duration 26 years EPA, 2016 (9) EPCgw x VFw x EF x ED[Madj] xETx CFt
(Household Use) EDMadj Mutagenic ED 72 years EPA, 2016 (10) ATc
ET Exposure Time 24 hour/day EPA, 2016 (11)
VFw olatilization factor, Domestic Use 0.5 L/m?® EPA, 2016 (12)
CFt IConversion Factor - Time (1/24) 0.042 day/hour --
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
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EPCia IChemical Concentration in Indoor Air medium-specific ug/m?® See Table 3 Series
Inhalation Future Resident Indoor Air EF Exposure Frequency 350 dayslyear EPA, 2016 (4) CDE (ug/m?) =
Resident Age O to 26 Vapors ED Exposure Duration 26 years EPA, 2016 (2) EPCia x EF x ED[Madj] x ET x CFt
(Vapor Intrusion) EDMadj Mutagenic ED 72 years EPA, 2016 (10) ATc

ET Exposure Time 24 hours/day EPA, 2016 (11)

CFt IConversion Factor - Time (1/24) 0.042 day/hour -

ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)

Notes:

(1) IRGWadj: Consistent with the EPA (2016) RSL User's Guide, an age-adjusted tapwater ingestion rate for aggregate residents calculated as:

IRGWadj (L-year/kg-day) = (EDo2 (2 yr) X IRSenia (0.78 Liday) / BWenia (15 kg))+(ED2s (4 yr) X IRSenia (0.78 Liday) / BWenia (15 kg)) + (EDs-16 (10 yr) X IRSaqun (2.5 L/day) / BWaau (80 kg)) + (ED16-26 (10 yr) X IRSaau (2.5 Liday) / BWaaun (80 kg))
Where: ED = Exposure Duration (years); IRS = Ingestion Rate of Tap water (L/day); BW = Body Weight (kg) EPA (2016) recommended value for calculating age-adjusted rates.

(2) IRGWMadj: Consistent with the EPA (2016) RSL User's Guide, an age-adjusted tapwater ingestion rate for mutagens for aggregate residents calculated as:
IRSMadj (mg-year/kg-day) = (EDo2 (2 yr) X IRSenia (0.78 L/iday) x ADAFs2 (10)/ BWhnia (15 kg))+(ED2s (4 yr) X IRScnia (0.78 Liday) x ADAF 26 (3) / BWenia (15 kg)) + (EDs16 (10 yr) X IRSaaur (2.5 Liday) x ADAFs.16 (3) / BWaaut (80 kg)) + (ED16.26 (10 yr) X IRSaaur (2.5 L/day) x ADAF16.26 (1) / BWhaaur (80 kg))

Where: ED = Exposure Duration (years); IRS = Ingestion Rate of Tap water (L/day); BW = Body Weight (kg) EPA (2016) recommended value for calculating age-adjusted rates; ADAF = Age-Dependent Adjustment Factor (unitless)

(3) Fl: Assumes 100% of groundwater ingestion occurs at the Site.

(4) EF: Default exposure frequency for residents.

(5) ATc: Assumes 365 days per year over a 70-year lifetime. Note that non-carcinogenic effects for residents were evaluated using the more-sensitive child receptor.
(6) DFGWadj: Consistent with the methodology presented in the EPA (2016) RSL User's Guide, the RME age-adjusted dermal contact rate for residents age 0 to 26 is calculated as:

DFGWadj (cm2-hr-yr/kg-day) = ((ED0-2 (2 yrs) x SAchild (6,365 cm2) / BWehild (15 kg)) + (ED2-6 (4 yrs) x SAchild (6,365 cm2) / BWehild (15 kg)) + (ED6-16 (10 yrs) x SAadult (19,652 cm2) / BWadult (80 kg)) + (ED16-26 (10 yrs) x SAadult (19,652 cm2) / BWadult (80 kg))

Where: ED = Exposure Duration (years); SA = Skin Surface Area (cm?); BW = Body Weight (kg)

(7) DFGWMadj: Consistent with the methodology presented in the EPA (2016) RSL User's Guide, the RME age-adjusted dermal contact rate for mutagens for residents age 0 to 26 is calculated as:
DFGWMadj (cm2-hr-yr/kg-day) = ((EDq- (2 yrs) x SAchild (6,365 cm?) x ADAF. (10) / BWehild (15 kg)) + (ED2s (4 yrs) x SAchild (6,365 cm?) x ADAF25 (3) / BWechild (15 kg)) + (EDe.16 (10 yrs) x

SAadult (19,652 cm?) x ADAF6-16 (3) / BWadult (80 kg)) + (ED16-26 (10 yrs) x SAadult (19,652 cm?) x ADAF16-26 (1) / BWadult (80 kg)
Where: ED = Exposure Duration (years); SA = Skin Surface Area (cm?); BW = Body Weight (kg); ADAF = Age-Dependent Adjustment Factor (unitless)

(8) ETbadj: Consistent with the EPA (2016) RSL User's Guide, the RME age-adjusted exposure time for bathing for residents 0 to 26 years was calculated as:
ETbadj (yr-hr/day) = (EDo.s (6 yrs) x ETb-child (0.54 hr/day)) + (ED6-26 (20 yrs) x ETb-aduit (0.71 hr))/26
Where: ED = Exposure Duration (years); ETb = Exposure Time - Bathing (hr/day)

(9) ED: Default exposure duration for residents.

(10) EDMadj: To account for potential mutagenic effects via inhalation, age-dependent factors of 10, 3, 3, and 1 were applied to the EDs for ages 0-2, 2-6, 6-16, and 16-26 years, respectively.

(11) ET: Default resident time.

(12) VFw: Default volatilization value (Andelman constant [K]) for transfer of volatiles from groundwater to indoor air from domestic use.

cm/hour

cm2

kg

L/em3

L/day

L/m3
mg/cm2-event
mg/ug

ug/L

ug/m3

Sources:

Not applicable
Centimeter per hour
Square centimeter

Kilogram

Liter per day

Liter per cubic meter

Micrograms per liter

Liter per cubic centimeter

Milligrams per microgram

Microgram per cubic meter

Milligrams per square centimeter per event

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2004. "Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment)." Final. Office of Superfund Remediation and Technology Innovation. EPA/540/R/99/005. July.
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EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.3.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE INDUSTRIAL/COMMERCIAL WORKER

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)

xposure Medium: Surface and Subsurface Soil, Particulates/\VVapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Aduit All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion On-Site IRS ISoil Ingestion Rate 50 mg/day EPA, 2016 (1) EPCsx RBAX IRSx FIXEF x ED x CFs
Commercial/ Fl Fractional Intake 1 unitless BPJ (2) BWx AT
Industrial EF Exposure Frequency 250 days/year EPA, 2016 (3)
Worker ED Exposure Duration 25 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Aduit All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
On-Site SA ISkin Surface Area 3,527 cm? EPA, 2016 (7) EPCs x DAF x SAx AF X EF X ED x CFs
Commercial/ AF [Soil-to-Skin Adherence Factor 0.12 mg/cm? EPA, 2016 (8) BWx AT
Industrial EF Exposure Frequency 250 days/year EPA, 2016 (3)
Worker ED Exposure Duration 25 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Future Aduit Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDE¢ (ug/m®) =
On-Site Particulates PEF Particulate Emission Factor 3.11E+10 m¥kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
Commercial/ and Vapors EF Exposure Frequency 250 days/year EPA, 2016 (3) CFax ATc
Industrial from Sail ED Exposure Duration 25 years EPA, 2016 (4)
Worker ET Exposure Time 8 hours/day EPA, 2016 (10) ICDEnc (mg/m®) =
CFa iConversion Factor - Air 1.0E-03 mg/ug -- EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- ATnc
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes: Notes:

(1) IRS: Default di) ing&8stRefaatedoil indestiwrorkéesor indoor workers.

(2) Fl: Assumes 12p%loAssiliingsstiitoof sEldbfesBite occurs at the Site.
(3) EF: Default eXppstife Defmdhexgosimeédozquenkeysor indoor workers.
(4) ED: Default expp&ie Befatitirefqrogarkedsration for workers.

(5) BW: Defauit adyitBdd\Deéightadult body weight.

(6) ATc: 365 daysB)eaTc780tkedalisiess xAThgedbbfdtysyddme 236fedafdlyear x 25 year ED.

(7) SA: Default skifi stXa8= farakt skinvarkface area for workers.

(8) AF: Default s¢BioAdkiDetthdrandedaskin fudreratom facthefer outdoor workers.
(9) PEF: Default FEFRER DefaLih &, Ndbeakid (Mlivhatidetoaeid).(Climatic Zone 5).
(10) ET: Assume§I@hdir viekudags 8 hour work day.

BPJ BPJ Best Professional Judgment

cm? cm? Square centimeter

kg kg Kilogram

kg/mg kg/mg Kilogram per milogram

m¥kg m¥kg Cubic meter per kilogram

mg/ug mg/ug Milligrams per microgram
mg/cm? mg/cm? Milligrams per square centimeter
mg/kg mg/kg Milligrams per kilogram
mg/kg-day mg/kg-day Milligrams per kilogram per day
Sources: Sources:

U.S. Environmenttll SréeviionmeetatP(ERAlor 93 RiIEKAEse $98@nt RisidAsse Som8npEican c¥ dumBe perfdudialy blaith | EviluationHéaithaE Bara o MafficeldPaclid \WastandfSokdgaksicRarsp&nser @ SRR pE R 05 WER)O EP ATBARIMB&002a. December.
EPA. 2016. “Regdistal S6rt@niReheoned | Bede Guidbevallisery Slaible onine v hiipisid wadlinepatgotifriskivegionps grrekiskigeigioslshsisaperingidetablie ssinaye 2B fi6-tables-may-2016
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TABLE 4.3.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE INDUSTRIAL/COMMERCIAL WORKER - GROUNDWATER
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Groundwater
xposure Medium: Groundwater Vapors
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCgw Exposure Point Concentration - Groundwater | medium-specific ug/L See Table 3 Series
Ingestion Future Aduit Groundwater IRgw Groundwater Ingestion Rate 1.25 L/day EPA, 2016 (1) ICDI (mg/kg-day) =
On-Site Fi Fractional Intake 1 unitless BPJ (2) EPCgw x [Rgw x FI x EF x ED x CFgw
Commercial/ EF Exposure Frequency 250 days/year EPA 2016 (3) BWx AT
Industrial ED Exposure Duration 25 years EPA, 2016 (4)
Worker CFgw IConversion Factor - Groundwater 1.0E-03 mg/ug --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCgw Exposure Point Concentration - Groundwater | medijum-specific ug/L See Table 3 Series
Inhalation Future Adult Indoor Air VFw olatilization Factor, Domestic Use 0.5 Um? EPA, 2016 (10)  [CDE (mg/m?) =
On-Site Vapors EF Exposure Frequency 250 days/year EPA 2016 (3) EPCgw x VFw x EF x ED x ET x CFw x CFt
Commercial/ (Domestic Use) ED Exposure Duration 25 years EPA, 2016 (4) ATnc
Industrial ET Exposure Time 8 hour/day EPA, 2016 (11)
Worker CFw Conversion Factor - Water 1.0E-03 mg/ug - CDE (ug/m®) =
CFt Conversion Factor - Time (1/24) 0.042 day/hour - EPCgw x VFw x EF x ED x ET x CFt
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6) ATc
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCia IChemical Concentration in Indoor Air Calculated ug/m?® See Table 3 Series  [CDEc (ug/m®) =
Inhalation Future Aduit Indoor Air EF Exposure Frequency 250 days/year EPA 2016 (3) EPCiax EF x ED x ET x CFt
On-Site Vapors ED Exposure Duration 25 years EPA, 2016 (4) ATc
Commercial/ (Vapor Intrusion) ET Exposure Time 8 hours/day EPA, 2016 (7)
Industrial CFa IConversion Factor - Air 1.0E-03 mg/ug - CDEnc (mg/m?) =
Worker CFt IConversion Factor - Time (1/24) 0.042 day/hours - EPCia x EF x ED x ET x CFa x CFt
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (4) ATne
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (4)
Notes:
(1) IRgw: Default water ingestion rate for worker.
(2) FI: Assumes all the water ingested by the worker is from the site.
(3) EF: Default exposure frequency for indoor workers.
(4) ED: Defauit exposure duration for workers.
(5) BW: Defauit adult body weight.
(6) ATc: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 25 year ED.
(7) ET: Assumes 8-hour work day
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kg Kilograms mg/ug Milligrams per microgram

Liday Liter per day ug/L Micrograms per liter
mg/m® Milligram per cubic meter ug/m?® Microgram per cubic meter
mg/ug milligram per microgram

Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016

Page 2 of 2
ED_001521C_00000396-00124



TABLE 4.4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE OUTDOOR WORKER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)
xposure Medium: Subsurface Soil. Particulates/Vapors
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Aduit All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion On-Site Outdoor IRS ISoil Ingestion Rate 100 mg/day EPA, 2016 (1) EPCsx RBAX IRSx FIXEF x ED x CFs
Worker Fl Fractional Intake 1 unitless BPJ (2) BWx AT
EF Exposure Frequency 225 days/year EPA, 2016 (3)
ED Exposure Duration 25 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Aduit All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
On-Site Outdoor SA ISkin Surface Area 3,527 cm? EPA, 2014 (7) EPCs x DAF x SAx AF X EF X ED x CFs
Worker AF [Soil-to-Skin Adherence Factor 0.12 mg/cm? EPA, 2014 (8) BWx AT
EF Exposure Frequency 225 days/year EPA, 2016 (3)
ED Exposure Duration 25 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Future Aduit Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3
On-Site Outdoor Particulates PEF Particulate Emission Factor 3.11E+10 m¥kg EPA, 2016 (9) CDEc (ug/m®) =
Worker and Vapors EF Exposure Frequency 225 days/year EPA, 2016 (3) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
from Sail ED Exposure Duration 25 years EPA, 2016 (4) CFax ATc
ET Exposure Time 8 hours/day EPA, 2016 (10)
CFa IConversion Factor - Air 1.0E-03 mg/ug - CDEnc (mg/m?) =
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
ATnc IAveraging Time - Noncarcinogens 9,125 days EPA, 1989 and 2016 (6) ATnc
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes: Notes:

(1) IRS: RecomméhpiiRiSsdiiengastiendatbdoil mgdetio wratefer outdoor workers.

(2) Fl: Assumes 129 % loAssilingsstiiitoof sbldhfestBite occurs at the Site.

(3) EF: These wofkers Brd hesewedkerba erasenhoad dildbpemesamad wsitehyearespndde hichrc &ffesiia?fti s &y e pdtfyed 225 days per year.
(4) ED: Default ex$pp&ie Befatitirefqrogarkedsration for workers.

(5) BW: Default g5iuiBbyd\De&ighitadult body weight.

(6) ATc: 365 daysB)eaTc780kdalisiess xATheedbbfdtysyédme 236fedafdlyear x 25 year ED.
(7) SA: Default skify stXa = ekt skinvauriface area for workers.

(8) AF: Default vdRie AdT diidimalt waddesfer outdoor workers.

(9) PEF: Default FEFRER DefaLih &, Ndbeakid (Mlivhatidetoaeid).(Climatic Zone 5).

(10) ET: Assume§I@hdir viekudags 8 hour work day.

BPJ BPJ Best Professional Judgment

cm? cm? Square centimeter

kg kg Kilogram

kg/mg kg/mg Kilogram per milogram

m¥kg m¥kg Cubic meter per kilogram

mg/ug mg/ug Milligrams per microgram
mg/cm? mg/cm? Milligrams per square centimeter
mg/kg mg/kg Milligrams per kilogram
mg/kg-day mg/kg-day Milligrams per kilogram per day
Sources: Sources:

U.S. Environmenttll SréeviionmeetatP(ERAlor 93 RiIEKAEse $98@nt RisidAsse Som8npEican c¥ dumBe perfdudialy blaith | EviluationHéaithaE Bara o MafficeldPaclid \WastandfSokdgaksicRarsp&nser @ SRR pE R 05 WER)O EP ATBARIMB&002a. December.
EPA. 2016. “Regdistal S6rt@niReheoned | Bede Guidbevallisery Slaible onine v hiipisid wadlinepatgotifriskivegionps grrekiskigeigioslshsisaperingidetablie ssinaye 2B fi6-tables-may-2016
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TABLE 4.5.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
FUTURE CONSTRUCTION/UTILITY WORKER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Surface and Subsurface Soil (All Soil)

xposure Medium: Subsurface Soil. Particulates

Exposure Route P%Z%?gi?); Receptor Age | Exposure Point |Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Current/Future Adult All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion On-Site IRS ISoil Ingestion Rate 330 mg/day EPA, 2002 and 2016 (1) EPCs x RBAX IRS x FIx EF x ED x CFs
Construction Fl Fractional Intake 1 unitless BPJ (2) BW x AT
Worker EF Exposure Frequency 130 days/year BPJ (3)
ED Exposure Duration 1 year EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg -
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 365 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Current/Future Adult All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
On-Site SA ISkin Surface Area 3,527 cm? EPA, 2014 (7) EPCs x DAF x SAXAF X EF xED x CFs
Construction AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2014 (8) BW x AT
Worker EF Exposure Frequency 130 days/year BPJ (3)
ED Exposure Duration 1 year EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg -
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 365 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Current/Future Adult Qutdoor Air VF olatilization Factor chemical-specific m3/kg See Table 5.3
On-Site Particulates PEF Particulate Emission Factor 3.11E+10 m3/kg EPA, 2016 (9) ICDEc (ug/m®) =
Construction and Vapors EF Exposure Frequency 130 days/year BPJ (3) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
Worker from Sail ED Exposure Duration 1 year EPA, 2016 (4) CFa x ATc
ET Exposure Time 8 hours/day EPA, 2016 (10)
CFa iConversion Factor - Air 1.0E-03 mg/ug - CDEnc (mg/m®) =
CFt IConversion Factor - Time (1/24) 0.042 day/hours - EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
ATnc IAveraging Time - Noncarcinogens 365 days EPA, 1989 and 2016 (6) ATnc
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes: Notes:

(1) IRS: Recommefide RSiiRegestiovwe natedfep tdngesidio mate fhe monstruction workers.
(2) Fl: Assumes 1325 i #ebingestib®08cairsailt ithgeSiten occurs at the Site.

(3) EF: Assumes 5(8p\EMekssaeteh Saldgeymainmaisiurdi@b prefctonstruction project.
(4) ED: RecommerideEéXxReunemhueatien foxponsteudtication fkemonstruction workers.
(5) BW: Defauit ad(8f bBdy. Reifzhllt adult body weight.

(6) ATc: 365 days/y@p AT c03ea dhfediyegrATHE y2as lifejistpe X Tnt:y&&F &&Ys/year x 1 year ED.

(7) SA: Defauit skifQuBacdafaalfakivoskeface area for workers.

(8) AF: Recommen(@didailRetherenendadtsofioadiverstneetitecivo fhemonstruction workers.
(9) PEF: Default PEF) \RRiE Delsnltdht iNedlrsskar (GlictdticMeima sia (Climatic Zone 5).
(10) ET: Assumes @ 8t vokksiapes 8 hour work day.

BPJ BPJ Best Professional Judgment

cm? cm? Square centimeter

kg kg Kilogram

kg/mg kg/mg Kilogram per milogram

m¥kg m¥kg Cubic meter per kilogram

mg/ug mg/ug Milligrams per microgram
mg/cm? mg/cm? Milligrams per square centimeter
mg/kg mg/kg Milligrams per kilogram
mg/kg-day mg/kg-day Milligrams per kilogram per day
Sources: Sources:

U.S. Environmental P& tEatimorigentyl BikEtidd 3R etRiskEFAR 91980t Ride AnsdesBepé BuidandelfimS Updduman YielalireHva ldatiamMaraltl BRaitialidnGffceialf Galit AYds@fece &8eligeviasReapd sm QB Yy Re SpoAB4D S BEHE) 2= FDe¢b4bibe89/002a. December.
EPA. 2016. "Regi&iRAS @etdinRegiehdlstcie&hie lelbdUsArail@bidech Nty atAhtiablerenlem ohtisk/fagione baggee ningHeyilsabespmamdrig-tabids-ralsygeOitdic-tables-may-2016
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TABLE 4.5.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE CONSTRUCTION/UTILITY WORKER - GROUNDWATER
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Groundwater
xposure Medium: Groundwater
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCgw Exposure Point Concentration - Groundwater | medium-specific ug/L See Table 3 Series  [For Inorganics:
Dermal Future Aduit Groundwater Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
On-Site SA ISkin Surface Area 2,275 cm? EPA 2011 (1) EPCsw x Kp x SA x EF x ED[Madjj x ET x EV x CFw x CFv
Construction EF Exposure Frequency 130 days/year BPJ (2) BWx AT
Worker ED Exposure Duration 1 years EPA, 2016 (3) For Organics:
ET Exposure Time 4 hours/event VDEQ, 2014 (4) ICDI (mg/kg-day) =
EV Events per day 1 events/day PBJ (5) EPCsw x FA x Kp x SA x EF x ED[Madj] x DAevent x EV x CFw x CFv
CFw IConversion Factor - Water 1.0E-03 mg/ug -- BWx AT
CFv IConversion Factor - Volume 1.0E-03 Liem? -
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 If ET < or = t*, then:
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3 DAevent =2 x x/m
Tevent Lag Time chemical-specific hours/event See Table 5.3
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 If ET > t*, then:
through the corneum relative to its permeability| - - DAevent = ET/(14B) + {2 X Tevent X ([1+3B+3B?)/[1+B])}
coefficient across the viable epidermis -- --
BW Body Weight 80 kg EPA, 2016 (6)
ATnc IAveraging Time - Noncarcinogens 365 days EPA, 1989 and 2016 (7)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (7)
CAtrench IChemical Concentration in Trench Calculated ug/m?® See Table 3 Series
Inhalation Future Aduit Qutdoor Air EF Exposure Frequency 130 days/year BPJ (2) ICDEc (ug/m3) =
On-Site Vapors ED Exposure Duration 1 years EPA, 2016 (3) CAtrench x EF x ET x ED x CFt
Construction (Trench) ET Exposure Time 4 hours/day VDEQ, 2014 (4) ATc
Worker CFa iConversion Factor - Air 1.0E-03 mg/ug -- ICDEnc (mg/m3) =
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- CAtrench x EF x ET x ED x CFtx CFa
ATnc IAveraging Time - Noncarcinogens 365 days EPA, 1989 and 2016 (7) ATnc
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (7)
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Notes:

(1) SA: Assumes construction workers are exposed to groudnwater to their hands and feet (EPA 2011).

(2) EF: Assumes 5 days per week for a 26-week construction project.

(3) ED: Recommended exposure duration for construction workers.

(4) ET: Based on the Virginia Department of Environmental Protection (2014) trench exposure model.
(5) EV: Assumes one occurrence per day.

(6) BW: Defauit body weight for adults.

(7) ATc: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 1 year ED.

-- Not applicable

cm/hour Centimeters per hour

cm2 Centimeters squared

kg Kilograms

L/iem3 Liter per cubic meter
mg/ug Milligrams per microgram
ug/L Microgram per liter

ug/m3 Microgram per cubic meter
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2004. "Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).” Final. Office of Superfund Remediation and Technology Innovation. EPA/540/R/99/005. July.
EPA. 2011. "Exposure Factors Handbook: 2011 Edition." Office of Research and Developmental. EPA/600/R-090/052F. September. Available on-line at: http://www.epa.gov/ncea/efh/pdfs/eth_complete_pdf

EPA. 2014. “Regional Screening Level User's Guide.” November. Available on-line at: http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_tabie/usersguide.htm

Virginia Department of Environmental Quality (VDEQ). 2014. "Voluntary Remediation Program Risk Assessment Guidance." On-line Address: http://www.deq.virginia.gov/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance.aspx
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TABLE 4.6.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FUTURE CHILD RECREATIONAL USER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)

xposure Medium: Soil, Particulates/VVapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Child All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion Recreational Age 0-6 IRS [Soil Ingestion Rate 200 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 6 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Child All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 0-6 SA [Skin Surface Area 2,373 cm? BPJ, EPA 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
User AF [Soil-to-Skin Adherence Factor 0.2 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 134 days/year BPJ (2)
ED Exposure Duration 6 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg Table 3 Series
Inhalation Future Child Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDEnc (mg/m®) =
Recreational Age 0-6 Particulates PEF Particulate Emission Factor 3.11E+10 m¥/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
User and Vapors EF Exposure Frequency 134 days/year BPJ (2) ATnc
from Sail ED Exposure Duration 6 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4) ICDE¢ (ug/m®) =
ET Exposure Time 3 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- CFax ATc
CFa iConversion Factor - Air 1.0E-03 mg/ug --
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for children.
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Default exposure duration for child 0 to 6 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x10)+(4x3)=32].
(5) BW: Defauit child body weight.

(6) ATnc: 365 days/year x 6 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Default value for children O to 6 years (EPA 2016).

(8) AF: Default soil-to-skin adherence factor for children.

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5).

(10) ET: Assumed to be 3 hours per day based on professional judgment

BPJ Best Professional Judgment
pg/m? Microgram per cubic meter

cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.6.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE CHILD RECREATIONAL USER - SURFACE WATER

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface Water

xposture Medium: Water

Receptor

Chronic Daily Intake (CDIY

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Exposure (CDE)
EPCsw Exposure Point Concentration - Surface Water| medium-specific po/L See Table 3 Series
Incidental Future Child Surface Water IRsw ISurface water incidental ingestion rate 0.0125 L/day BPJ (1) ICDI (mg/kg-day) =
Ingestion Recreational Age 0-6 EF Exposure Frequency 134 days/year BPJ (2) EPCsw x IRsw x ED[Madj} x EF x CFw
User ED Exposure Duration 6 years EPA, 2016 (3) BWx AT
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCsw Exposure Point Concentration - Surface Water| medium-specific po/L See Table 3 Series  [For Inorganics:
Dermal Future Child Surface Water Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 0-6 SA ISkin Surface Area 1,353 cm? BPJ, EPA 2011 (7) EPCsw x Kp x SA x EF x ED[Madjj x ET x EV x CFw x CFv
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 6 years EPA, 2016 (3) For Organics:
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4) ICDI (mg/kg-day) =
ET Exposure Time 3 hours/event PBJ (8) EPCsw x FA x Kp x SA x EF x ED[Madj] x DAevent x EV x CFw x CFv
EV Events per day 1 events/day PBJ (9) BWx AT
CFw IConversion Factor - Water 1.0E-03 mg/ug --
CFv IConversion Factor - Volume 1.0E-03 L/iem?® - If ET < or = t*, then:
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 DAevent =2 x x/m
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3
Tevent Lag Time chemical-specific hours/event See Table 5.3 If ET > t*, then:
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 DAevent = ET/(1+B) + {2 X Tevem X ([1+3B+3B?)/[1+B]*)}
through the corneum relative to its permeability -- --
coefficient across the viable epidermis -- --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L/day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L/day x 0.25).
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Default exposure duration for child O to 6 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x10)+(4x3)=32].
(5) BW: Defauit child body weight.

(6) ATnc: 365 days/year x 6 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 1,353 cm? represents the average surface area of hands, feet, and lower legs for children 0 to 6 years (EPA 2011).

(8) ET: Assumed to be 3 hours per day based on professional judgment.

(9) EV: Assumed 1 event occurs per day.

cm/hour Centimeter per hour

cm? Square centimeter

kg Kilogram

Licm® Liter per cubic centimeter
L/day Liter per day

mg/ug Milligrams per microgram
po/L Micrograms per liter
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.6.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
FUTURE CHILD RECREATIONAL USER - SEDIMENT

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Sediment

xposure Medium: Sediment

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Ingestion Future Child Sediment RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 0-6 IRsed [Sediment Ingestion Rate 200 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x ED[Madj]j x EF x CFs
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 6 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4)
BW Body Weight 15 kg EPA, 2016 (5)
CFs IConversion Factor - Sediment 1.0E-06 kg/mg --
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Dermal Future Child Sediment DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 0-6 SAsed [Skin Surface Area 723 cm? BPJ, EPA 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
User AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 134 days/year BPJ (2)
ED Exposure Duration 6 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 32 years EPA, 2016 (4)
CFs IConversion Factor - Sediment 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 2,190 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for children.
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Default exposure duration for child 0 to 6 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 10 is applied to the ED for ages 0 to 2, an ADAF of 3 is applied to the ED for ages 2 to 6 [(2x10)+(4x3)=32].
(5) BW: Defauit child body weight.

(6) ATnc: 365 days/year x 6 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 723 cm? represents the average surface area of hands and feet for children 0 to 6 years (EPA 2011).

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004).

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2004. RAGS, Volume | — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.7.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

FUTURE ADOLESCENT RECREATIONAL USER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)

xposure Medium: Soil, Particulates/VVapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Adolescent All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion Recreational Age 6-16 IRS [Soil Ingestion Rate 100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
BW Body Weight 45 kg EPA, 2014 (5)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Adolescent All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 6-16 SA [Skin Surface Area 4,520 cm? EPA, 2004 and 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
User AF [Soil-to-Skin Adherence Factor 0.07 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 134 days/year BPJ (2)
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg Table 3 Series
Inhalation Future Adolescent Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDEnc (mg/m®) =
Recreational Age 6-16 Particulates PEF Particulate Emission Factor 3.11E+10 m¥/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
User and Vapors EF Exposure Frequency 134 days/year BPJ (2) ATnc
from Sail ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4) ICDEc (ug/m3) =
ET Exposure Time 3 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- CFax ATc
CFa iConversion Factor - Air 1.0E-03 mg/ug --
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for adulits.
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Exposure duration for child 7 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x10)=30].
(5) BW: Adolescent body weight.

(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 4,520 cm? is the resident skin area for age segment 6-16 (EPA 2011).

(8) AF: Default soil-to-skin adherence factor for aduits.

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5).

(10) ET: Assumed to be 3 hours per day based on professional judgment

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.7.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE ADOLESCENT RECREATIONAL USER - SURFACE WATER

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface Water

xposture Medium: Water

Receptor

Chronic Daily Intake (CDIY

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Exposure (CDE)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series
Incidental Future Adolescent Surface Water IRsw Surface water incidental ingestion rate 0.0125 L/day BPJ (1) ICDI (mg/kg-day) =
Ingestion Recreational Age 6-16 EF Exposure Frequency 134 days/year BPJ (2) EPCs x IRsw x ED[Madj] x EF x CFw
User ED Exposure Duration 10 years EPA, 2016 (3) BWx AT
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
BW Body Weight 45 kg EPA, 2014 (5)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series  [For Inorganics:
Dermal Future Adolescent Surface Water Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 6-16 SA ISkin Surface Area 3,093 cm? BPJ, EPA 2011 (7) EPCsw x Kp x SA x EF x ED[Madjj x ET x EV x CFw x CFv
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3) For Organics:
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4) ICDI (mg/kg-day) =
ET Exposure Time 3 hours/event PBJ (8) EPCsw x FA x Kp x SA x EF x ED[Madj] x DAevent x EV x CFw x CFv
EV Events per day 1 events/day PBJ (9) BWx AT
CFw IConversion Factor - Water 1.0E-03 mg/ug --
CFv IConversion Factor - Volume 1.0E-03 L/iem?® - If ET < or = t*, then:
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 DAevent=2x m
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3
Tevent Lag Time chemical-specific hours/event See Table 5.3 If ET > t*, then:
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 DAevent = ET/(1+B) + {2 X Tevem X ([1+3B+3B?)/[1+B]*)}
through the corneum relative to its permeability -- --
coefficient across the viable epidermis -- --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L/day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L/day x 0.25)
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a child recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Exposure duration for child 7 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x10)=30].
(5) BW: Defauit child body weight.

(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 3,093 cm? represents the average surface area of hands, feet, and lower legs for children 7 to 16 years (EPA 2011).

(8) ET: Assumed to be 3 hours per day based on professional judgment

(9) EV: Assumed 1 event occurs per day.

cm/hour Centimeter per hour

cm? Square centimeter

kg Kilogram

Licm® Liter per cubic centimeter
L/day Liter per day

mg/ug Milligrams per microgram
po/L Micrograms per liter
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016

Page 2 of 3
ED_001521C_00000396-00144



Page 3 of 3
ED_001521C_00000396-00145



TABLE 4.7.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
FUTURE ADOLESCENT RECREATIONAL USER - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future

edium: Sediment

xposure Medium: Sediment. Particulates/\Vapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Incidental Future Adolescent Sediment RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion Recreational Age 6-16 IRsed [Sediment Ingestion Rate 100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x ED[Madj]j x EF x CFs
User EF Exposure Frequency 134 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
BW Body Weight 45 kg EPA, 2014 (5)
CFs IConversion Factor - Sediment 1.0E-06 kg/mg --
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Adolescent Sediment DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational Age 6-16 SA [Skin Surface Area 1,505 cm? EPA 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
User AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 134 days/year BPJ (2)
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
CFs IConversion Factor - Sediment 1.0E-06 kg/mg --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for adulits.
(2) EF: Assumed to be 134 days per year based on best professional judgment. Presumably, a recreational user will visit the Site 1 day per week for 3 months (18 weeks) from mid-November to mid-March (18 total days), 2 days/week for 2 months (9 weeks) from
mid-September to mid- November and mid-March to mid-May (36 total days), and 5 days/week for 4 months (16 weeks) from mid-May to mid-September (80 total days).

(3) ED: Exposure duration for child 7 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x10)=30].
(5) BW: Adolescent body weight.
(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 1,505 cm? represents the average surface area of hands and feet for children 6 to 16 years (EPA 2011).
(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004).

BPJ

cm?

kg

kg/mg
m¥kg
mg/cm?
mg/kg
mg/kg-day

Sources:

Best Professional Judgment
Square centimeter

Kilogram

Kilogram per milogram

Cubic meter per kilogram
Milligrams per square centimeter
Milligrams per kilogram

Milligrams per kilogram per day

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2004.
EPA. 2011.
EPA. 2014.
EPA. 2016.

RAGS, Volume | — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July.
Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

“Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.8.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE ADULT RECREATIONAL USER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface and Subsurface Soil (All Soil)
xposure Medium: Soil. Particulates/Vapors
Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Future Aduit All Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion Recreational > 16 years IRS [Soil Ingestion Rate 100 mg/day EPA, 2016 (1) EPCs x RBAX IRS x ED x EF x CFs
User EF Exposure Frequency 74 days/year BPJ (2) BWx AT
ED Exposure Duration 20 years EPA, 2016 (3)
BW Body Weight 80 kg EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Future Aduit All Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational > 16 years SA [Skin Surface Area 6,032 cm? EPA, 2016 (6) EPCs x DAF x SAX AF x EF x ED x CFs
User AF [Soil-to-Skin Adherence Factor 0.07 mg/cm? EPA, 2016 (7) BWx AT
EF Exposure Frequency 74 days/year BPJ (2)
ED Exposure Duration 20 years EPA, 2016 (3)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (4)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg Table 3 Series
Inhalation Future Aduit Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDEnc (mg/m®) =
Recreational > 16 years Particulates PEF Particulate Emission Factor 3.11E+10 m¥kg EPA, 2016 (8) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
User and Vapors EF Exposure Frequency 74 days/year BPJ (2) ATnc
from Sail ED Exposure Duration 20 years EPA, 2016 (3)
ET Exposure Time 3 hours/day BPJ (9) ICDEc (ug/m3) =
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
CFa iConversion Factor - Air 1.0E-03 mg/ug -- CFax ATc
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (5)
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Notes:
(1) IRS: Default soil ingestion rate for adulits.

(2) EF: The aduit recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days).
(3) ED: Default exposure duration for adult residents.

(4) BW: Defauit aduit body weight.

(5) ATnc: 365 days/year x 20 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(6) SA: Skin surface area of 6,032 cm? is the defaulit value for the adult resident/recreator surface area soil.

(7) AF: Default soil-to-skin adherence factor for aduits.

(8) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5).

(9) ET: Assumed to be 3 hours per day based on professional judgment

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.8.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

FUTURE ADULT RECREATIONAL USER - SURFACE WATER
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Surface Water

xposture Medium: Water

Receptor

Chronic Daily Intake (CDIY

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Exposure (CDE)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series
Incidental Future Aduit Surface Water IRsw [Surface water incidental ingestion rate 0.0125 L/day BPJ (1) ICDI (mg/kg-day) =
Ingestion Recreational > 16 years EF Exposure Frequency 74 days/year BPJ (2) EPCs x IRsw[Madj] x ED x EF x CFw
User ED Exposure Duration 20 years EPA, 2016 (3) BWx AT
BW Body Weight 80 kg EPA, 2016 (5)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series  [For Inorganics:
Dermal Future Aduit Surface Water Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
Recreational > 16 years SA ISkin Surface Area 4,835 cm? EPA 2011 (7) EPCsw x Kp x SA x EF x ED[Madjj x ET x EV x CFw x CFv
User EF Exposure Frequency 74 days/year BPJ (2) BWx AT
ED Exposure Duration 20 years EPA, 2016 (3) For Organics:
ET Exposure Time 3 hours/event PBJ (8) ICDI (mg/kg-day) =
EV Events per day 1 events/day PBJ (9) EPCsw x FA x Kp x SA x EF x ED[Madj] x DAevent x EV x CFw x CFv
CFw IConversion Factor - Water 1.0E-03 mg/ug -- BWx AT
CFv IConversion Factor - Volume 1.0E-03 Liem? -
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 If ET < or = t*, then:
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3 DAevent =2 x x/m
Tevent Lag Time chemical-specific hours/event See Table 5.3
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 If ET > t*, then:
through the corneum relative to its permeability| - - DAevent = ET/(1+B) + {2 X Tevem X {[1+3B+3B?)/[1+B]*)}
coefficient across the viable epidermis -- --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:
(1) IRsw: Assumes an incidental ingestion rate of 0.05 L/day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L/day x 0.25)

(2) EF: The aduit recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days).
(3) ED: Default exposure duration for child O to 6 years old.

(4) BW: Defauit aduit body weight.

(5) ATnc: 365 days/year x 20 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 4,835 cm? represents the average surface area of hands, feet, and lower legs of adults (EPA 2011).

(8) ET: Assumed to be 3 hours per day based on professional judgment

(9) EV: Assumed 1 event occurs per day.

pg/m? Microgram per cubic meter
mg/ug milligrams per microgram
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.8.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
FUTURE ADULT RECREATIONAL USER - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Future
edium: Sediment

xposure Medium: Sediment. Particulates/\Vapors

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Incidental Future Aduit Sediment RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion Recreational > 16 years Irsed [Sediment Ingestion Rate 100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x ED x EF x CFs
User EF Exposure Frequency 74 days/year BPJ (2) BWx AT

ED Exposure Duration 20 years EPA, 2016 (3)

CFs IConversion Factor - Sediment 1.0E-06 kg/mg --

BW Body Weight 80 kg EPA, 2016 (4)

ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)

ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)

EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Dermal Future Aduit Sediment DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Recreational > 16 years SA [Skin Surface Area 2,275 cm? EPA, 2011 (6) EPCsed x DAF x SAx AF X EF X ED X CFs
User AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2016 (7) BWx AT

EF Exposure Frequency 74 days/year BPJ (2)

ED Exposure Duration 20 years EPA, 2016 (3)

CFs IConversion Factor - Sediment 1.0E-06 kg/mg --

BW Body Weight 80 kg EPA, 2016 (4)

ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)

ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (5)
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Notes:

(1) IRS: Default soil ingestion rate for adulits.

(2) EF: The aduit recreational user is assumed to visit the Site 1 day/week for 7 months (30 weeks) from mid-October to mid-May (30 total days), and 2 days/week for 5 months (22 weeks) from mid-May through mid-October (44 total days).
(3) ED: Default exposure duration for adults residents.

(4) BW: Defauit aduit body weight.

(5) ATnc: 365 days/year x 26 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(6) SA: Skin surface area of 2,275 cm? represents the average surface area of hands and feet for adults (EPA 2011).

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004).

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2004. RAGS, Volume | — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.9.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADOLESCENT TRESPASSER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current and Future
edium: Surface (Current), Surface and Subsurface Soil (All Soil)
xposure Medium: Soil. Particulates/Vapors
Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Current/Future Adolescent Soil RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion On-Site Age 6-16 IRS [Soil Ingestion Rate 100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs
Trespasser EF Exposure Frequency 65 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Current/Future Adolescent Soil DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
On-Site Age 6-16 SA [Skin Surface Area 4,520 cm? EPA, 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
Trespasser AF [Soil-to-Skin Adherence Factor 0.07 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 65 days/year BPJ (2)
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg Table 3 Series
Inhalation Current/Future Adolescent Qutdoor Air VF olatilization Factor chemical-specific m¥kg See Table 5.3 ICDEnc (mg/m®) =
On-Site Age 6-16 Particulates PEF Particulate Emission Factor 3.11E+10 m¥/kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
Trespasser and Vapors EF Exposure Frequency 65 days/year BPJ (2) ATnc
from Sail ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4) ICDEc (ug/m3) =
ET Exposure Time 2 hours/day BPJ (10) EPCs x (1/PEF + 1/VF) x EF x ED[Madj] x ET x CFt
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- CFax ATc
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for adulits.

(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks).
(3) ED: Default exposure duration for child 6 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 6 to 16 [(3x10)=30].

(5) BW: Adolescent body weight.

(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 4,520 cm? represents the average surface area of children 6 to 16 years (EPA 2011).

(8) AF: Default soil-to-skin adherence factor for aduits.

(9) PEF: default PEF value for Lincoln, Nebraska (Climatic Zone 5).

(10) ET: Assumed to be 2 hours per day based on professional judgment

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.9.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADOLESCENT TRESPASSER - SURFACE WATER

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current and Future
edium: Surface Water

xposture Medium: Water

Receptor

Chronic Daily Intake (CDIY

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Exposure (CDE)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series
Incidental Current/Future Aduit Surface Water IRsw ISurface water incidental ingestion rate 0.0125 L/day BPJ (1) ICDI (mg/kg-day) =
Ingestion On-Site EF Exposure Frequency 65 days/year BPJ (2) EPCs x IRsw x ED[Madj] x EF x CFw
Trespasser ED Exposure Duration 10 years EPA, 2016 (3) BWx AT
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series  [For Inorganics:
Dermal Current/Future Aduit Surface Water Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
On-Site SA ISkin Surface Area 3,093 cm? EPA 2011 (7) EPCsw x Kp x SA x EF x ED[Madjj x ET x EV x CFw x CFv
Trespasser EF Exposure Frequency 65 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3) For Organics:
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4) ICDI (mg/kg-day) =
ET Exposure Time 2 hours/event PBJ (8) EPCsw x FA x Kp x SA x EF x ED[Madj] x DAevent x EV x CFw x CFv
EV Events per day 1 events/day PBJ (9) BWx AT
CFw IConversion Factor - Water 1.0E-03 mg/ug --
CFv IConversion Factor - Volume 1.0E-03 L/iem?® - If ET < or = t*, then:
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 DAevent=2x m
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3
Tevent Lag Time chemical-specific hours/event See Table 5.3 If ET > t*, then:
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 DAevent = ET/(1+B) + {2 X Tevem X ([1+3B+3B?)/[1+B]*)}
through the corneum relative to its permeability -- --
coefficient across the viable epidermis -- --
BW Body Weight 45 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L/day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L/day x 0.25)

(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks).
(3) ED: Exposure duration for child 7 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 6 to 16 [(3x10)=30].

(5) BW: Adolescent body weight.

(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: The SA of 3,093 cm? represents the average surface area of hands, feet, and lower legs for adolescents 6 to 16 years (EPA 2011)

(8) ET: Assumed to be 3 hours per day based on professional judgment

(9) EV: Assumed 1 event occurs per day.

-- Not applicabale or No value

BPJ Best Professional Judgment
cm/hour Centimeters per hour

cm2 Square centimeters

kg Kilogram

L/em3 Liter/cubic centimeter

L/day Liter per day

mg/ug Milligrams per microgram
ug/L Micrograms per liter
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016

cm/hour
cm2

kg
L/em3
L/day
mg/ug
ug/L
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TABLE 4.9.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADOLESCENT TRESPASSER - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current and Future

edium: Sediment

xposure Medium: Sediment

Exposure Route P‘?}Zﬁ:&‘; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Ci};gz?ci:CDZ?Ii)lyElQ;ksir(gl(DC%E) “
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Current/Future Adolescent Sediment RBA Relative Bioavailability Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
Ingestion On-Site Age 6-16 IRS [Soil Ingestion Rate 100 mg/day EPA, 2016 (1) EPCs x RBA x IRS x ED[Madj] x EF x CFs
Trespasser EF Exposure Frequency 65 days/year BPJ (2) BWx AT
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)

CFs IConversion Factor - Soil 1.0E-06 kg/mg --

BW Body Weight 45 kg EPA, 2014 (5)

ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)

ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (6)

EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series

Dermal Future Adolescent Sediment DAF Dermal Absorption Factor chemical-specific unitless See Table 5.3 ICDI (mg/kg-day) =
On-Site Age 6-16 SA [Skin Surface Area 1,505 cm? EPA 2011 (7) EPCs x DAF x SA x AF x EF x ED[Mad]j x CFs
Trespasser AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2016 (8) BWx AT
EF Exposure Frequency 65 days/year BPJ (2)
ED Exposure Duration 10 years EPA, 2016 (3)
EDMadj Exposure Duration - Mutagenic age-adjusted 30 years EPA, 2016 (4)

CFs IConversion Factor - Soil 1.0E-06 kg/mg --

BW Body Weight 45 kg EPA, 2014 (5)

ATnc IAveraging Time - Noncarcinogens 3,650 days EPA, 1989 and 2016 (6)

ATc IAveraging Time - Noncarcinogens 25,550 days EPA, 1989 and 2016 (6)
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Notes:

(1) IRS: Default soil ingestion rate for adulits.
(2) EF: assumes an adolescent trespasser will visit the Site 2 days per week during the summer (13 weeks) and 1 day per week during the remainder of the year (39 weeks).

(3) ED: Exposure duration for child 7 to 16 years old.

(4) EDMadj: To account for potential mutagenic effects an age-dependent adjustment factor (ADAF) of 3 is applied to the ED for ages 7 to 16 [(3x10)=30].
(5) BW: Adolescent body weight.
(6) ATnc: 365 days/year x 10 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 1,505 cm? represents the average surface area of hands and feet for children 7 to 16 years (EPA 2011).
(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004).

BPJ

cm?

kg

kg/mg
m¥kg
mg/cm?
mg/kg
mg/kg-day

Sources:

Best Professional Judgment
Square centimeter

Kilogram

Kilogram per milogram

Cubic meter per kilogram
Milligrams per square centimeter
Milligrams per kilogram

Milligrams per kilogram per day

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2004.
EPA. 2011.
EPA. 2014.
EPA. 2016.

RAGS, Volume | — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July.
Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

“Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.10.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADULT TRESPASSER - SOIL
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current/Future
edium: Surface (Current), Surface and Subsurface Soil (All Soil)
xposure Medium: Surface and Subsurface Soil . Particulates/Vapors
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Incidental Current/Future Aduit Soil RBA Relative Bioavailability Factor chemical-specific unitless ISee TABLE 5 & 6 SeriesCDI (mg/kg-day) =
Ingestion On-Site IRS ISoil Ingestion Rate 100 mg/day EPA, 2014 (1) EPCsx RBAX IRSx FIXEF x ED x CFs
Trespasser Fl Fractional Intake 0.5 unitless BPJ (2) BWx AT
EF Exposure Frequency 144 days/year BPJ (3)
ED Exposure Duration 20 years EPA, 2014 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 (6)
EPCs Exposure Point Concentration - Soil medium-specific mg/kg See Table 3 Series
Dermal Current/Future Aduit Soil DAF Dermal Absorption Factor chemical-specific unitless ISee TABLE 5 & 6 SeriesCDI (mg/kg-day) =
On-Site SA ISkin Surface Area 6,032 cm? EPA, 2014 (7) EPCs x DAF x SAx AF X EF X ED x CFs
Trespasser AF [Soil-to-Skin Adherence Factor 0.07 mg/cm? EPA, 2014 (8) BWx AT
EF Exposure Frequency 144 days/year BPJ (3)
ED Exposure Duration 20 years EPA, 2014 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2014 (5)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 (6)
EPCs Exposure Point Concentration - Soil chemical-specific mg/kg See Table 3 Series
Inhalation Current/Future Aduit Qutdoor Air VFE olatilization Factor chemical-specific m¥/kg ISee TABLE 5 & 6 Series|CDEc (ug/m°®) =
On-Site Particulates PEF Particulate Emission Factor 3.11E+10 m¥kg EPA, 2016 (9) EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
Trespasser and Vapors EF Exposure Frequency 144 days/year BPJ (3) CFax ATc
from Sail ED Exposure Duration 20 years EPA, 2014 (4)
ET Exposure Time 6 hours/day BPJ (10) CDEnc (mg/m?) =
CFa iConversion Factor - Air 1.0E-03 mg/ug -- EPCs x (1/PEF + 1/VF)x EF x ED X ET x CFt
CFt IConversion Factor - Time (1/24) 0.042 day/hours -- ATnc
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 (6)
Page 1 of 3

ED_001521C_00000396-00167



Notes:

(1) IRS: Recommended soil ingestion rate for aduit residents.

(2) Fl: Assumes one-half of soil/sediment exposure occurs on Site.

(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adulit trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks)
[(4x20)+(2x32)=144].

(4) ED: Default exposure duration for residents; although the aduit trespasser is transient, he/she is assumed present long-term in the area.

(5) BW: Defauit adult body weight.

(6) ATc: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 20 year ED.

(7) SA: Default skin surface area for aduit residents.

(8) AF: Default soil-to-skin adherence factor for aduit residents.

(9) PEF: Ali exposure areas are assumed to be approximately 0.5 acre in size. MDEQ defauit PEF values were used.

(10) ET: Assumes a 6 hour Site visit.

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥/kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.10.2.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADULT TRESPASSER - SURFACE WATER

DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current and Future
edium: Surface Water

xposture Medium: Water

Receptor

Chronic Daily Intake (CDIY

Exposure Route Population Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Exposure (CDE)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series
Incidental Current/Future Aduit Surface Water IRsw [Surface water incidental ingestion rate 0.0125 L/day BPJ (1) ICDI (mg/kg-day) =
Ingestion On-Site EF Exposure Frequency 144 days/year BPJ (2) EPCs x IRsw x ED x EF x CFw
Trespasser ED Exposure Duration 20 years EPA, 2016 (3) BWx AT
BW Body Weight 80 kg EPA, 2014 (4)
CFw IConversion Factor - Water 1.0E-03 mg/ug --
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
EPCsw Exposure Point Concentration - Surface Water| medium-specific ug/L See Table 3 Series  [For Inorganics:
Dermal Current/Future Aduit Surface Water Kp Dermal Permeability Constant chemical-specific cm/hour See Table 5.3 ICDI (mg/kg-day) =
On-Site SA ISkin Surface Area 4,835 cm? EPA 2011 (6) EPCsw x Kpx SAXEFXxEDXETx EV X CFwx CFv
Trespasser EF Exposure Frequency 144 days/year BPJ (2) BWx AT
ED Exposure Duration 20 years EPA, 2016 (3) For Organics:
ET Exposure Time 3 hours/event PBJ (7) ICDI (mg/kg-day) =
EV Events per day 1 events/day PBJ (8) EPCsw x FA x Kp x SA x EF x ED x DAevent x EV x CFw x CFv
CFw IConversion Factor - Water 1.0E-03 mg/ug -- BWx AT
CFv IConversion Factor - Volume 1.0E-03 L/iem?® - If ET < or = t*, then:
FA Fraction Absorbed - Water chemical-specific unitless See Table 5.3 DAevent =2 x x/m
t* [Time to Reach Steady-State chemical-specific hours/event See Table 5.3
Tevent Lag Time chemical-specific hours/event See Table 5.3 If ET > t*, then:
B Ratio of permeability coefficient of a compound| chemical-specific unitless See Table 5.3 DAevent = ET/(1+B) + {2 X Tevem X ([1+3B+3B?)/[1+B]*)}
through the corneum relative to its permeability -- --
coefficient across the viable epidermis -- --
BW Body Weight 80 kg EPA, 2014 (4)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 and 2016 (5)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 and 2016 (5)
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Notes:

(1) IRsw: Assumes an incidental ingestion rate of 0.05 L/day (about 1 ounce) (EPA 2016) on one-fourth of the total days (0.05 L/day x 0.25)
(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adulit trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks)
[(4x20)+(2x32)=144].

(4) ED: Default exposure duration for residents; although the aduit trespasser is transient, he/she is assumed present long-term in the area.
(5) BW: Defauit aduit body weight.

(6) ATnc: 365 days/year x 20 year ED; ATc: Assumes 365 days per year over a 70-year lifetime.

(7) SA: Skin surface area of 4,835 cm? represents the average surface area of hands, feet, and lower legs of adults (EPA 2011).

(8) ET: Assumed to be 3 hours per day based on professional judgment

(9) EV: Assumed 1 event occurs per day.

pg/m? Microgram per cubic meter
mg/ug milligrams per microgram
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2011. Exposure Factors Handbook: 2011 edition. National Center for Environmental Assessment, Washington, DC. EPA/600/R-09/052F. Available from the National Technical Information Service, Springfield, VA, and at http://www.epa.gov/ncea/eth
EPA. 2014. Region 4 Human Health Risk Assessment Supplemental Guidance. January. Available on-line at: http://www.epa.gov/region04/superfund/programs/riskassess/riskassess.html

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 4.10.3.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE

CURRENT AND FUTURE ADULT TRESPASSER - SEDIMENT
DES MOINES TCE SITE, DES MOINES, IOWA

imeframe: Current/Future
edium: Sediment
xposure Medium: Sediment
Exposure Route P‘?}Zﬁ:&; Receptor Age | Exposure Point ([Parameter Code Parameter Definition Value Units Rationale/ Reference Chronic Daily Intake (CDI)/Chronic Daily Exposure (CDE)
EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Incidental Current/Future Aduit Sediment RBA Relative Bioavailability Factor chemical-specific unitless ISee TABLE 5 & 6 SeriesCDI (mg/kg-day) =
Ingestion On-Site IRsed [Sediment Ingestion Rate 100 mg/day EPA, 2016 (1) EPCsed x RBA x IRsed x EF x ED x CFs
Trespasser EF Exposure Frequency 144 days/year BPJ (3) BWx AT
ED Exposure Duration 20 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 (6)
EPCsed Exposure Point Concentration - Sediment medium-specific mg/kg See Table 3 Series
Dermal Current/Future Aduit Sediment DAF Dermal Absorption Factor chemical-specific unitless ISee TABLE 5 & 6 SeriesCDI (mg/kg-day) =
On-Site SA ISkin Surface Area 2,275 cm? EPA, 2011 (7) EPCsed x DAF x SAx AF X EF x ED x CFs
Trespasser AF [Soil-to-Skin Adherence Factor 0.3 mg/cm? EPA, 2004 (8) BWx AT
EF Exposure Frequency 144 days/year BPJ (3)
ED Exposure Duration 20 years EPA, 2016 (4)
CFs IConversion Factor - Soil 1.0E-06 kg/mg --
BW Body Weight 80 kg EPA, 2016 (5)
ATnc IAveraging Time - Noncarcinogens 7,300 days EPA, 1989 (6)
ATc IAveraging Time - Carcinogens 25,550 days EPA, 1989 (6)
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Notes:

(1) IRS: Recommended soil ingestion rate for aduit residents.

(2) Fl: Assumes one-half of soil/sediment exposure occurs on Site.

(3) EF: 144 days per year is based on best professional judgment for the transient population and assumes an adulit trespasser will visit the Site 4 days per week during May through September (20 weeks) and 2 days per week during October through April (32 weeks)
[(4x20)+(2x32)=144].

(4) ED: Default exposure duration for residents; although the aduit trespasser is transient, he/she is assumed present long-term in the area.

(5) BW: Defauit aduit body weight.

(6) ATc: 365 days/year x 70 year lifetime; ATnc: 365 days/year x 20 year ED.

(7) SA: Represents the average surface area of hands and feet for adults (EPA 2011).

(8) AF: Soil-to-skin adherence factor for reed gatherer (EPA 2004).

BPJ Best Professional Judgment
cm? Square centimeter

kg Kilogram

kg/mg Kilogram per milogram

m¥kg Cubic meter per kilogram
mg/cm? Milligrams per square centimeter
mg/kg Milligrams per kilogram
mg/kg-day Milligrams per kilogram per day
Sources:

U.S. Environmental Protection Agency (EPA). 1989. “Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual (Part A).” Office of Solid Waste and Emergency Response (OSWER). EPA/540/1-89/002a. December.
EPA. 2004. RAGS, Volume | — Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). Final. Office of Superfund Remediation and Technology Innovation. Washington, DC. OSWER Directive 9285.7-02. EPA/540/R/99/005. July.

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 5.1: EPA RAGS PART D TABLE, NON-CANCER TOXICITY DATA - ORAL/DERMAL

DES MOINES TCE SITE, DES MOINES, IOWA

Oral Absorbed RfD for Combined
Oral RfD Absorption Dermal Uncertainty/ Oral Reference Dose

Efficiency Modifying
Chemical of Potential Concern | CAS Number Value Units for Dermal Value Units Primary Target Organ(s) Factors Source Date
[1,2-Dichloroethane 107-06-2 6.0E-03 mg/kg-day 1 6.0E-03 | mg/kg-day Urinary, Hepatic 10000 PPRTV-Appendix| 5/2016
||1 ,2-Dichloroethylene (total) 540-59-0 2.0E-03 mg/kg-day 1 2.0E-03 | mg/kg-day Urinary, Whole Body, Hematologic 3000 IRIS 5/2016
"2,3,7,8-TCDD Equivalent 1746-01-6 7.0E-10 mg/kg-day 1 7.0E-10 mg/kg-day Reproductive 30 IRIS 5/2016
||Mdrin 309-00-2 3.0E-05 | mg/kg-day 1 3.0E-05 | mg/kg-day Hepatic 1000 IRIS 5/2016
lalpha-Chlordane 5103-71-9 5.0E-04 mg/kg-day 1 5.0E-04 | mg/kg-day Hepatic 300 IRIS 5/2016
[Chioroform 67-66-3 1.0E-02 mg/kg-day 1 1.0E-02 | mg/kg-day Hepatic 100 IRIS 5/2016
Lis-1,2-Dichloroethyiene 156-59-2 2.0E-03 mg/kg-day 1 0.002 mg/kg-day Urinary, Whole Body 3000 IRIS 5/2016
Dieidrin 60-57-1 5.0E-05 mg/kg-day 1 5.0E-05 | mg/kg-day Hepatic 100 IRIS 5/2016
hamma-Chlordane 12789-03-6 5.0E-04 mg/kg-day 1 5.0E-04 | mg/kg-day Hepatic 300 IRIS 5/2016
b,p'-DDT 50-29-3 5.0E-04 | mg/kg-day 1 5.0E-04 | mg/kg-day Hepatic 100 IRIS 5/2016
[[richloroethene 79-01-6 5.0E-04 mg/kg-day 1 5.0E-04 | mg/kg-day | Developmental, Cardiovascular, Immune 10 IRIS 5/2016
IL/inyI Chloride 75-01-4 3.0E-03 | mg/kg-day 1 3.0E-03 | mg/kg-day Hepatic 30 IRIS 5/2016

Notes:

Surrogates:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chiordane

All toxicity values were obtained from EPA 2016.

cis-1,2-dichloroethylene was used as a surrogate for 1,2-Dichloroethylene (totai cis + trans)

Abbreviations:

mg/kg-day Milligram per kilogram per day

CAS Chemical Abstract Service

EPA U.S. Environmental Protection Agency
IRIS Integrated Risk Information System
PPRTV Provisional Peer Reviewed Toxicity Value
RAGS Risk Assessment Guidance for Superfund
RfD Reference Dose

Reference:

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: hitps://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 5.2: EPA RAGS PART D TABLE, NON-CANCER TOXICITY DATA - INHALATION
DES MOINES TCE SITE, DES MOINES, IOWA

) Sglﬁgiiﬂyl Inhalation Refgrence ||
Inhalation RfC Concentration
Modifying “
Chemical of Potential Concern | CAS Number Value Units Primary Target Organ(s) Factors Source Date
[ﬁ .2-Dichloroethane 107-06-2 7.0E-03 mg/m3 Nervous 3000 PPRTV 05/2016
h,2-DichIoroetherne (total) 540-58-0 -- -- -- -- -- 05/2016
b 3,7,8-TCDD Equivalent 1746-016 | 40E08 | mgm3 | o Hepatic, Reproductive, Endacrine, 100 CallEPA | 05/2016
espiratory, Hematologic, Developmental

RPldrin 309-00-2 - - - - - 05/2016
hipha-Chlordane 5103-71-9 7.0E-04 mg/m3 Hepatic 1000 IRIS 05/2016
Chloroform 67-66-3 9.8E-02 mg/m3 Hepatic 100 ATSDR 05/2016
Lis-1,2-Dichloroethylene 156-59-2 - - - - - 05/2016
Dieldrin 60-57-1 - - - - - 05/2016
amma-Chlordane 12789-03-6 7.0E-04 mg/m3 Hepatic 1000 IRIS 05/2016
b,p'-DDT 50-29-3 - - - - - 05/2016
[Trichloroethene 79-01-6 2.0E-03 mg/m3 Developmental, Cardiovascular, Immune 100 IRIS 05/2016
|L/inv| Chloride 75-01-4 1.0E-01 mg/m3 Hepatic 30 RIS 05/2016

Notes:

Surrogates:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane

Abbreviations:

All toxicity values were obtained from EPA 2016.

Agency for Toxic Substances and Disease Registry

mg/m3 Milligram per cubic meter

ATSDR

Cal/EPA California Environmental Protection Agency
CAS Chemical Abstract Service

EPA U.S. Environmental Protection Agency
IRIS Integrated Risk Information System

PPRTV Provisional Peer Reviewed Toxicity Value
RAGS Risk Assessment Guidance for Superfund
RfC Reference Concentration

Reference:

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 5.3: EPA RAGS PART D, CHEMICAL-SPECIFIC FACTORS AND MUTAGENIC IDENTIFICATION
DES MOINES TCE SITE, DES MOINES, IOWA

Bioavailabili * feven
CAS ty organic/ VF ABS t FA Kp t B

Chemical of Potential Concern Number Factor Inorganic | Mutagen (m%kaq) {unitless) [(hours/event) | (unitless) {cm/hour) |(hours/event) | (unitless)
[,2-Dichloroethane 107-06-2 1 Q 4.6E+03 -- 9.0E-01 1 4.20E-03 3.8E-01 1.6E-02
||1 ,2-Dichloroethylene (total) 540-59-0 1 Q 2.5E+03 -- 8.8E-01 1 1.10E-02 3.7E-01 4.2E-02
||Z,3,7,8-TCDD Equivalent 1746-01-6 1 Q 2.0E+06 0.03 2.9E+01 0.5 8.08E-01 6.7E+00 5.6E+00
||Aldrin 309-00-2 1 Q 1.7E+06 -- 4.8E+01 1 2.93E-01 1.2E+01 2.2E+00
blpha-ChIordane 5103-71-9 1 Q 1.5E+06 0.040 8.0E+01 0.7 1.07E-01 2.1E+01 8.3E-01
Chioroform 67-66-3 1 Q 2.6E+03 -- 1.2E+00 1 6.83E-03 4.9E-01 2.9E-02
Lis-1,2-Dichloroethylene 156-59-2 1 Q 2.5E+03 -- 8.8E-01 1 1.1E-02 3.7E-01 4.2E-02
Dieldrin 60-57-1 1 Q -- 0.1 3.4E+01 0.8 3.3E-02 1.4E+01 2.4E-01

amma-Chlordane 12789-03-6 1 Q 1.5E+06 [0.04 8.0E+01 0.7 1.1E-01 2.1E+01 8.3E-01
b,p'-DDT 50-29-3 1 Q -- 0.03 4 4E+01 0.7 6.3E-01 1.0E+01 4.5E+00
[lrichloroethene 79-01-6 1 Q TCE 2.2E+03 -- 1.4E+00 1 1.2E-02 5.7E-01 5.1E-02
[Viny! Chiloride 75-01-4 1 o VC 9.6E+02 -- 5.7E-01 1 84E-03 2.4E-01 2.5E-02
Notes: All chemical specific factors from EPA 2016.
Surrogates:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane

Abbreviations:
-- Not available; not applicable

ABS Dermal Absorption Factor from soil
B Dimensionless ratio of the permeability coefficient of a compound through the stratum corneum relative to its permeability coefficient across the viable epidermis
cm/hour centimeters per hour

Dw Dry weight

FA Fraction absorbed from water

| Inorganic

Kp Dermal Permeability Coefficient
m¥/kg cubic meters per kilogram

mg/kg milligrams per kilogram

o Organic

t Time to reach steady state

VF Volatility factor

Reference:

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: https://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 6.1: EPA RAGS PART D TABLE, CANCER TOXICITY DATA - ORAL/DERMAL
DES MOINES TCE SITE, DES MOINES, IOWA

Oral Absorbed Cancer Slope Oral Cancer Slope
Oral Cancer Slope Factor| Apsorption Factor for Dermal Factor
Efficiency for EPA Weight of Evidence/
CAS Number Value Units Dermal Value Units Cancer Guideline Description Source Date
,2-Dichloroethane 107-06-2 9.1E-02 |(mg/kg-day)-1 1 9.1E-02 |(mg/kg-day)-1 Probable Carcinogen RIS 5/2016
(Il ,2-Dichloroethylene (total) 540-59-0 _ - 1 - - - - 5/2016
||Z,3,7,8-TCDD Equivalent 1746-01-6 1.3E+05 |(mg/kg-day)-1 1 1.3E+05 |(mg/kg-day)-1 Probable Carcinogen Cal/EPA 5/2016
"Mdrin 309-00-2 1.7E+01  |(mg/kg-day)-1 1 1.7E+01 |(mg/kg-day)-1 Probable Carcinogen IRIS 5/2016
EIpha-ChIordane 5103-71-9 3.5E-01 |(mg/kg-day)-1 1 3.5E-01 |(mg/kg-day)-1 Probable Carcinogen IRIS 5/2016
Chloroform 67-66-3 3.1E-02  |(mg/kg-day)-1 1 3.1E-02  |(mg/kg-day)-1 Probable Carcinogen Cal/EPA 5/2016
Lis-1,2-Dichloroethylene 156-59-2 - - 1 - - - - 5/2016
Dieldrin 60-57-1 1.6E+01  |(mg/kg-day)-1 1 1.6E+01  |(mg/kg-day)-1 Probable Carcinogen IRIS 5/2016
amma-Chlordane 12789-03-6 3.5E-01 |(mg/kg-day)-1 1 3.5E-01 |(mg/kg-day)-1 Probable Carcinogen IRIS 5/2016
b,p'-DDT 50-29-3 3.4E-01  |(mg/kg-day)-1 1 3.4E-01  |(mg/kg-day)-1 Probable Carcinogen IRIS 5/2016
[Trichloroethene 79-01-6 4.6E-02 |(mg/kg-day)-1 1 4.6E-02 |(mg/kg-day)-1 Carcinogen IRIS 5/2016
|kiny| Chloride 75-01-4 7.2E-01  |(mg/kg-day)-1 1 7.2E-01 |(mg/kg-day)-1 Carcinogen RIS 5/2016
Notes: All toxicity values were obtained from EPA 2016.
Surrogates:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane

Abbreviations:
(mg/kg-day)-1
Cal/EPA

CAS

EPA

IRIS

RAGS

1/milligrams per kilogram per day

California Environmental Protection Agency
Chemical Abstract Service

U.S. Environmental Protection Agency
Integrated Risk Information System

Risk Assessment Guidance for Superfund

Reference:

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at: htips://www.epa.gov/risk/regional-screening-levels-rsis-generic-tables-may-2016
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TABLE 6.2: EPA RAGS PART D TABLE, CANCER TOXICITY DATA - INHALATION
DES MOINES TCE SITE, DES MOINES, IOWA

Inhalation Unit Risk Unit Risk
EPA Weight of Evidence/
LCAS Number | Value | Units | Cancer Guideline Description | Source | Date |
2-Dichloroethane 107-06-2 2.6E-05 | (ug/m3)-1 Probable Carcinogen IRIS 5/2016
[l 2-Dichloroethylene (total) 540-59-0 — — — — 5/2016
||Z,3,7,8-TCDD Equivalent 1746-01-6 3.8E+01 (ug/m3)-1 Probable Carcinogen Cal/EPA 5/2016
||Aldrin 309-00-2 4.9E-03 (ug/m3)-1 Probable Carcinogen IRIS 5/2016
EIpha-ChIordane 5103-71-8 1.0E-04 (ug/m3)-1 Likely Carcinogen RIS 5/2016
Chioroform 67-66-3 2.3E-05 - Probable Carcinogen IRIS 5/2016
Lis-1,2-Dichloroethylene 156-59-2 - - - - 5/2016
Dieldrin 60-57-1 4.6E-03 (ug/m3)-1 Probable Carcinogen IRIS 5/2016
amma-Chlordane 12789-03-6 1.0E-04 (ug/m3)-1 Likely Carcinogen RIS 5/2016
b,p'-DDT 50-29-3 9.7E-05 (ug/m3)-1 Probable Carcinogen IRIS 5/2016
[lrichloroethene 79-01-6 4.1E-06 (ug/m3)-1 Carcinogen RIS 5/2016
|kinyl Chloride 75-01-4 4.4E-06 (ug/m3)-1 Carcinogen IRIS 5/2016
Notes: All toxicity values were obtained from EPA 2015.
Surrogates:

Chlordane was used as a surrogate for alpha-Chlordane and gamma-Chlordane

Abbreviations:
(ug/m3)-1
Cal/EPA

CAS

EPA

IRIS

RAGS

Reference:

1/micrograms per cubic meter
California Environmental Protection Agency
Chemical Abstract Service
U.S. Environmental Protection Agency
Integrated Risk Information System
Risk Assessment Guidance for Superfund

EPA. 2016. “Regional Screening Level User's Guide.” May. Available on-line at:
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-may-2016
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See User Guide); s = Concentration may
exceed Csat (See User Guide)

1 Y 3 4 g 6
Contaminant __ Information

H |< Concentration may exceed ceiling limit

e e

SFO IUR RfD,
CoPC mg/kg-day)! ug/m?)! mg/kg-da
X 1.7E+01 | 49E-03 | 30E-05
X 3.5E-01 | 10E-04 | 50E-04
X 3.5E-01 | 10E-04 | 50E-04
X 31E-02 C 23E-05 | 10E-02
X 3.4E-01 | 97E-05 | b5OE-04
X 9.1E-02 | 26E-05 | 60E-03
X 2 0E-03
X 2.0E-03
X 1.6E+01 | 46E-03 | 50E-05
X 13E+05 C 3. 8E+01 C 7.0E-10
X 4 6E-02 | 41E-06 5OEO4
X

-3 E=
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100X ¢ SL; = = where n SL < 10X ¢ SL; SSL values are
ntration may exceed ceiling limit (See User Guide); s =
on may exceed Csat (See User Guide)
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TABLE 7.1.RME: EPA RAGS TABLE 7 - FUTURE RESIDENT CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -RME
DES MOINES TCE SITE, DES MOINES, IOWA

Beenario Timeframe: Future
Receptor Population: Aggregate and Child Resident
Receptor Age: 0-268
Cancer Risk Calculations Noncancer Hazard Quotient
intake/Exposure intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Potential Concern CAS No. | Value | Units Il Value units Yalue Units Risk [l Value Units Yalue units Quotient |
Surface Soll Surface Soil, Surface Soll Ingestion 2,3,7,8-TCDD Equivaleni1746-01-6 | 1.9E-05 | mg/kg |[2.8E-11 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.6E-06 |[|2.5E-10 | mg/kg-day | 7.0E-10 [ mg/kg-day 3.5E-01
Particulates/Vapors p.p-DDT 50-29-3 2.3E+00 | mg/kg [ 3.3E-06 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.1E-06 ||2.9E-05 | mg/kg-day | 5.0E-04 | mg/kg-day 5.8E-02
IChloroform B7-66-3 74E-01 | mgikg || 1.1E-06 | mg/kg-day | 3.1E-02 | (mg/kg-day)-1 | 3.3E-08 |/ 9.5E-08 | mg/kg-day | 1.0E-02 | mg/kg-day 9.5E-04
cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg || 7.9E-05 | mg/kg-day -- - - 1.5E-04 | mg/kg-day | 2.0E-03 | mg/kg-day 7.7E-02
[Trichloroethene 79-01-6 4.4E+00 | mg/kg || 1.1E-05 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 5.0E-07 |[5.6E-05 | mg/kg-day | 5.0E-04 | mg/kg-day 1.1E-01
xposure Route Total 5.2E-06 6.0E-01
Dermal 2,3,7,8-TCDD Equivaleni1746-01-6 | 1.9E-05 | mg/kg ||2.6E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.3E-G7 || 1.7E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 2.5E-02
p.p-DDT 50-29-3 2.3E+00 | mg/kg |[3.0E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.0E-07 [[2.1E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 4.1E-03
IChloroform B7-66-3 7.4E-01 | mg/kg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg - - -- - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 4 4E+00 | mg/kg - - 4.8E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 4 4E-07 2.9E-02
Inhalation 2,3,7,8-TCDD Equivaleni1746-01-6 | 1.9E-05 ‘ mg’kg | 3.5E-09 ‘ ug/m3  |3.8E+01 ‘ (ug/m3)-1 1.3E-07 ||9.5E-12 mg/m3 | 4.0E-08 mg/m3 2.4E-04
p.p-DDT 50-29-3 2.3E+00 | mg/kg || 2.6E-08 ug/m3 9.7E-05 | (ug/m3)-1 2.5E-12 ||7.0E-11 mg/m3 - - -
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(Chloroform 7-66-3 7.4E-01 | mg/kg || 1.0E-01 ug/m3 2.3E-05 - 2.3E-06 |[2.7E-04 mg/m3 | 8.8E-02 mg/m3 2.8E-03

cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg ||4.8E+00 ug/m3 -- - - 4.7E-03 mg/m3 - -- -
richloroethene 9-01-6 4.4E+00 | mg/kg |[1.0E+00 ug/m3 4.1E-06 {ug/m3)-1 4.2E-06 || 1.9E-03 mg/m3 2.0E-03 mg/m3 9.6E-01
Xposure Rou%‘ 6.7E-06 9.7E-01
xposure Point Total 1.2E-05 1.6E+00
xposure Medium Total 1.2E-05 1.6E+00
|Medium Total 1.2E-05 1.6E+00
All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivaleni1746-01-6 | 1.9E-05 | mg/kg ||2.8E-11 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.6E-06 ||2.5E-10 | mg/kg-day | 7.0E-10 | mg/kg-day 3.5E-01
Particulates/Vapors p,p-DDT 50-29-3 5.8E-01 | mg/kg ||83E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 2.8E-07 ||7.4E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 1.5E-02
IChloroform B7-66-3 7.4E-01 | mg/kg || 1.1E-06 | mg/kg-day | 3.1E-02 | (mg/kg-day)-1 | 3.3E-08 |/ 9.5E-068 | mg/kg-day | 1.0E-02 | mg/kg-day 9.5E-04
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg || 3.4E-05 | mg/kg-day -- - - 6.6E-05 | mg/kg-day | 2.0E-03 | mg/kg-day 3.3E-02
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |J|5.4E-06 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 2.5E-07 |/2.8E-05 [ mg/kg-day | 5.0E-04 | mg/kg-day 5.6E-02
xposure Route Total 4 1E-06 4.5E-01
Dermal 2,3,7,8-TCDD Equivaleni1746-01-6 | 1.9E-05 | mg/kg ||2.6E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.3E-07 || 1.7E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 2.5E-02
p.p-DDT 50-29-3 5.8E-01 | mg/kg ||7.7E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 2.6E-08 |[[5.2E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.0E-03

IChloroform B7-66-3 7.4E-01 | mg/kg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -

cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - -- - - - - 2.0E-03 | mg/kg-day -

[Trichloroethene [79-01-6 2.2E+00 | mg/kg - - 4.8E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 3.6E-07 2.6E-02
Inhalation 2,3,7,8-TCDD Equivaleni|1746-01-6 | 1.9E-05 | mg/kg || 3.5E-09 ug/m3  [3.8E+01| (ug/m3)-1 1.3E-07 ||9.5E-12 mg/m3 | 4.0E-08 mg/m3 2.4E-04

p.p-DDT 50-29-3 5.8E-01 | mg/kg ||6.6E-09 ug/m3 9.7E-05 | (ug/m3)-1 6.4E-13 |[1.8E-11 mg/m3 - - -
(Chloroform 67-66-3 74E-01 | mg/kg || 1.0E-01 ug/m3 2.3E-05 - 2.3E-06 |[2.7E-04 mg/m3 | 8.8E-02 mg/m3 2.8E-03

cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg ||2.0E+00 ug/m3 -- - - 2.0E-03 mg/m3 - -- -
[Frichloroethene [79-01-6 2.2E+00 | mg/kg ||5.1E-01 ug/m3 4.1E-06 {ug/m3)-1 2.1E-06 |[9.5E-04 mg/m3 2.0E-03 mg/m3 4.8E-01
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"Exoosure Route Total 4.5E-06 4.8E-01

xposure Point Total 9.0E-06 9.6E-01

xposure Medium Total 9.0E-06 9.6E-01
|Medium Total 9.0E-06 9.6E-01
Groundwater Groundwater Groundwater Ingestion 1,2-Dichloroethane 1107-08-2 6.0E-01 ug/l )| 7.7E-06 | mg/kg-day | 9.1E-02 | (mg/kg-day)-1 | 7.0E-07 |[|3.0E-05 | mg/kg-day |6.0E-03 | mg/kg-day 5.0E-03
1,2-Dichloroethylene (tot{540-59-0 7.1E+01 ug/L  ||2.8E-03 | mg/kg-day -- - - 3.5E-03 | mg/kg-day | 2.0E-03 | mg/kg-day 1.8E+00

[Frichloroethene [79-01-8 48E+02| ug/L ||8.8E-03 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 4.1E-04 |[|2.4E-02 | mg/kg-day |5.0E-04 | mg/kg-day 4.8E+01

inyl Chloride [75-01-4 3.4E+00| ug/L |[[P.20E-04| mg/kg-day | 7.2E-01 | (mg/kg-day)-1 | 1.6E-04 |1.7E-04 | mg/kg-day | 3.0E-03 | mg/kg-day 5.7E-02

xposure Route Total 5.7E-04 5.0E+01

Dermal 1,2-Dichloroethane 1107-08-2 6.0E-01 ug/L )| 3.6E-07 | mg/kg-day | 9.1E-02 | (mg/kg-day)-1 | 3.3E-08 |[|1.3E-08 | mg/kg-day |6.0E-03 | mg/kg-day 2.1E-04

1,2-Dichloroethylene (tot{540-59-0 7.1E+01 ug/L || 3.4E-04 | mg/kg-day -- - - 3.9E-04 | mg/kg-day | 2.0E-03 | mg/kg-day 2.0E-01
[Frichloroethene [79-01-8 48E+02 | ug/L 1.4E-03 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | B6.4E-05 ||3.5E-03 | mg/kg-day |5.0E-04 | mg/kg-day 7.0E+00

inyl Chloride [75-01-4 3.4E+00 | ug/L 1.7E-05 | mg/kg-day | 7.2E-01 | (mg/kg-day)-1 | 1.2E-05 ||1.1E-05 | mg/kg-day | 3.0E-03 | mg/kg-day 3.8E-03
xposure Route Total 7.7E-05 7 2E+00
Exposure Medium Total 6.4E-04 5.7E+01
Vapors Indoor Air Inhalation 1,2-Dichloroethane 1107-08-2 6.0E-01 ug/L 1.1E-01 ug/m3 2.6E-05 {ug/m3)-1 2.8E-06 |2.9E-04 mg/m3 7.0E-03 mg/m3 4.1E-02
{Domestic Use) 1,2-Dichloroethylene (tot{540-59-0 7.1E+01 ug/L  ||1.3E+01 ug/m3 -- - - 3.4E-02 mg/m3 - -- -

[Frichloroethene 79-01-8 4.8E+02 | ug/ll ||1.2E+02 ug/m3 4.1E-06 | (ug/m3)-1 5.1E-04 |[2.3E-01 mg/m3 | 2.0E-03 mg/m3 1.2E+02

inyl Chloride 75-01-4 34E+00 | ug/L |[(2.3E+00 ug/m3 4.4E-06 | (ug/m3)-1 1.0E-05 |/ 1.6E-03 mg/m3 | 1.0E-01 mg/m3 1.6E-02
xposure Route Total 5.2E-04 1.2E+02

Indoor Air Inhalation 1,2-Dichloroethane 1107-08-2 1.4E-02 | ug/m3 ||5.0E-03 ug/m3 2.6E-05 {ug/m3)-1 1.3E-07 |[|1.3E-05 mg/m3 7.0E-03 mg/m3 1.9E-03

{Vapor Intrusion) 1,2-Dichloroethylene (tot{540-59-0 6.1E+00 | ug/m3 ||2.2E+00 ug/m3 -- - - 5.9E-03 mg/m3 - -- -

[Frichloroethene [79-01-8 9.3E+01 | ug/m3 |[4.8E+01 ug/m3 4.1E-06 {ug/m3)-1 2.0E-04 |9.0E-02 mg/m3 2.0E-03 mg/m3 4.5E+01

inyl Chloride 75-01-4 2.5E+00 | ug/m3 |[3.4E+00 ug/m3 4.4E-06 | (ug/m3)-1 1.5E-05 ||2.4E-03 mg/m3 | 1.0E-01 mg/m3 2.4E-02

xposure Route Total 21E-04 4 5E+01
xposure Point Total 7.3E-04 1.8E+02
Exposure Medium Total 7.3E-04 1.6E+02
14E-03 2.2E+02

1E-03 2E+02

1E-03 26402

Notes:

Risk and noncancer hazard derivation for indoor air is in Attachment D-4.

- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency
EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day
{mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
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mg/m3
RAGS
RfC

RfD
{ug/m3)-1

Milligram per cubic meter

Risk Assessment Guidance for Superfund
Reference concentration

Reference dose

1/Microgram per cubic meter
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TABLE 9.1.RME: EPA RAGS TABLE 9 - FUTURE RESIDENT SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Population: Aggregate and Child Resident
Receptor Age: 0-26
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion|Dermal Inhalation| Exposure Primary Ingestion| Dermal |Inhalation| Exposure
Routes Tota Target Organ(s) Routes Total
. . N N Reproductive, Hepatic, Endocrine,
SurfaceSoil SurfaceSoil, Surface Soil 2.3,7,8-TCDD Equivalent [1746-01-§|3.6E-06 (3.3E-07| 1.3E-07 | 4.1E-06 Respiratory, Hematologic, Developmental 3.5E-01 |2.5E-02 | 24E-04 | 3.8E-01
Particulates / Vapors p.p-DDT 50-29-3 [|1.1E-06 |1.0E-07| 2.5E-12 1.2E-06 Hepatic 5.8E-02 |4.1E-03 - 6.2E-02
Chloroform 67-66-3 ||3-3E-08 - 23E-06 | 2.4E-06 Hepatic 9.5E-04 - 28E-03 | 3.7E-03
cis-1,2-Dichloroethylene | 156.59.2 - - - - Urinary, Whole Body 7.7E-02 - - 7.7E-02
[Trichloroethene 79-01-6 [|5-0E-07 - 42E-06 | 4.7E-06 |[[Developmental, Cardiovascular, Immune | 1.1E-01 - 96E-01 | 1.1E+00
hemical Total 5.2E-06 |4 4E-07| 6.7E-06 1.2E-05 6.0E-01 |2.9E-02 | 9.7E-01 1.6E+00
xposure Point Total 1.2E-05 1.6E+00
xposure Medium Total 1.2E-05 1.6E+00
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Burface Soil Total 1.2E-05 1.6E+00
All Soil All Soil, All Soil P.3,7,8-TCDD Equivalent [1746-01-6|3.6E-06 [3.3E-07| 1.3E-07 | 4.1E-06 Resisg{gg‘f“ﬁ;’fr;amgf:'['fe”fe"lggnmee'nm 35E-01 |2.5E-02 | 24E-04 | 3.8E-01
Particulates / Vapors p.p-DDT 50-29-3 ||2.8E-07 [2.6E-08| 6.4E-13 | 3.1E-07 Hepatic 1.5E-02 | 1.0E-03 - 1.6E-02
Chloroform 67-66-3 ||3.3E-08| - |23E-06 | 2.4E-06 Hepatic 95E-04 | - |28E-03| 3.7E-03
cis-1,2-Dichloroethylene | 156-59-2 - - - - Urinary, Whole Body 3.3E-02 - - 3.3E-02
[Trichloroethene 79-01-6 ||2.5E-07 - 2.1E-06 2.3E-06 [||Developmental, Cardiovascular, Immune | 5.6E-02 - 4.8E-01 5.3E-01
hemical Total 4.1E-06 [3.6E-07| 4.5E-06 || 9.0E-06 4.5E-01 |2.6E-02 | 4.8E-01 9.6E-01
xposure Point Total 9.0E-06 9.6E-01
Il Soil Total 9.0E-06 9.6E-01
All Soil Total 9.0E-06 9.6E-01
Groundwater Groundwater Groundwater 1,2-Dichloroethane 107-06-2||7.0E-07 |3.3E-08| 2.8E-06 3.5E-06 Urinary, Hepatic, Nervous 50E-03 |2.1E-04 | 4.1E-02 | 4.7E-02
Vapors 1,2-Dichloroethylene (total}| 540-59-0 - - - - Hematologic 1.8E+00 |2.0E-01 - 2.0E+00
{Domestic Use) richloroethene 79-01-6 ||4.1E-04 [6.4E-05| 5.1E-04 | 9.8E-04 | Developmental, Cardiovascular, Immune |4.8E+01|7.0E+00| 1.2E+02 | 1.7E+02
inyl Chloride 75-01-4 ||1.6E-04 [1.2E-05| 1.0E-05 1.8E-04 Hepatic 5.7E-02 |3.8E-03| 16E-02 | 7.7E-02
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hemical Total 5.7E-04 |7.7E-05| 5.2E-04 1.2E-03 5.0E+01|7.2E+00| 1.2E+02 || 1.7E+02

xposure Point Total 1.2E-03 1.7E+02

omestic Use of Groundwater Total 1.2E-03 1.7E+02

Vapors Indoor Air 1,2-Dichloroethane 107-06-2 - - 1.3E-07 1.3E-07 Nervous - - 1.9E-03 1.9E-03

{Vapor Intrusion) [t,2-Dichloroethylene (total| 540-59-0 - - - - - - - - -

[Trichloroethene 79-01-6 - - 2.0E-04 2.0E-04 [|Developmental, Cardiovascular, Immune - - 45E+01 | 4.5E+01

inyl Chloride 75-01-4 - - 1.5E-05 1.5E-05 Hepatic - - 24E-02 | 2.4E-02

hemical Total - - 2.1E-04 || 2.1E-04 - - 45E+01|| 4.5E+01

xposure Point Total 2.1E-04 4.5E+01

apor Intrusion from Groundwater Total 2.1E-04 4.5E+01

[Groundwater Total 14E-03 2.2E+02
Receptor Total: Surface Soil + Groundwater 1E-03 2E+02
Receptor Total: All Soil + Groundwater 1E-03 2E+02
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TABLE 10.1.RME: EPA RAGS TABLE 10 - FUTURE RESIDENT RISK AND HAZARD SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Scenario Timeframe: Future

Receptor Population: Aggregate and Child Resident

Receptor Age: 0-26
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion|Dermal |nhalation| Exposure Primary Ingestion| Dermal |inhalation| Exposure
Routes Total Target Organ(s) Routes Total
SurfaceSoil SurfaceSoil, Surface Soil  [2,3,7,8-TCDD Equivalent [1746-01-§3.6E-06 [3.3E-07| 1.3E-07 | 4.1E-08 Reproductive, Hepatic, Endocrine, |43 5p 1 |2 5£.02| 2.4E-04 | 3.8E-01
Respiratory, Hematologic, Developmental
Particulates / Vapors p,p-DDT 50-29-3 ||1.1E-06 [1.0E-07| 2.5E-12 | 1.2E-06 Hepatic 5.8E-02 |4.1E-03 - 6.2E-02
IChloroform 57-66-3 ||3-3E-08 - 2.3E-06 | 24E-06 Hepatic 9.5E-04 - 2.8E-03 | 3.7E-03
Trichloroethene 79-01-6 [|5-0E-07 | -- 4.2E-06 | 4.7E-06 | Developmental, Cardiovascular, Immune | 1.1E-01 - 9.6E-01 | 1.1E+00
|3hemica| Total 5.2E-06 |4.4E-07| 8.7E-06 || 1.2E-05 5.2E-01 |2.9E-02| 9.7E-01 || 1.5E+00
xposure Point Total 1.2E-05 1.5E+00
xposure Medium Total 1.2E-05 1.5E+00
Burface Soil Total 1.2E-05 1.5E+00
All Soil All Soi, All Soil 2,3.7,8-TCDD Equivalent [1746-01-§|3.6E-06 [3.3E-07| 1.3E-07 | 4.1E-08 Reproductive, Hepatic, Endocrine, |43 5p 1 |2 5£.02| 2.4E-04 | 3.8E-01
Respiratory, Hematologic, Developmental
Particulates / Vapors IChloroform 87-66-3 ||3.3E-08 -- 2.3E-06 | 24E-08 Hepatic 9.5E-04 -- 2.8E-03 | 3.7E-03
Trichloroethene 79-01-6 ||2.5E-07 - 2.1E-08 | 2.3E-06 ||Developmental, Cardiovascular, Immune | 5.6E-02 - 4.8E-01 5.3E-01
|3hemica| Total 3.9E-06 (3.3E-07| 4.5E-06 || 8.7E-06 4.1E-01 |2.5E-02 | 4.8E-01 || 9.1E-01
xposure Point Total 8.7E-06 9.1E-01
Il Soil Total 8.7E-06 9.1E-01
All Soil Total 8.7E-06 9.1E-01
Groundwater Groundwater Groundwater 1,2-Dichloroethane 107-06-2||7.0E-07 |3.3E-08| 2.8E-06 | 3.5E-06 Urinary, Hepatic, Nervous 5.0E-03 |21E-04 | 4.1E-02 | 4.7E-02
Vapors Trichloroethene 79-01-6 ||4.1E-04 |6.4E-05| 5.1E-04 | 9.8E-04 | Developmental, Cardiovascular, Immune |4.8E+01|7.0E+00|1.2E+02 | 1.7E+02
(Domestic Use) inyl Chloride 75-01-4 ||1.6E-04 |1.2E-05| 1.0E-05 | 1.8E-04 Hepatic 5.7E-02 |3.8E-03 | 1.6E-02 | 7.7E-02
|3hemica| Total 5.7E-04 |7.7E-05| 5.2E-04 || 1.2E-03 4 8E+01|7.0E+00| 1.2E+02|| 1.7E+02
xposure Point Total 1.2E-03 1.7E+02
omestic Use of Groundwater Total 1.2E-03 1.7E+02
Vapors Indoor Air Trichloroethene 79-01-6 - - 2.0E-04 | 2.0E-04 [ Developmental, Cardiovascular, Immune - - 4 5E+01 | 4.5E+01
(Vapor Intrusion) inyl Chioride 75-01-4 -- -- 1.5E-05 | 1.5E-05 Hepatic -- -- 2.4E-02 | 24E-02
|3hemica| Total - - 2.1E-04 || 2.1E-04 - - 4 5E+01|| 4.5E+01
xposure Point Total 2.1E-04 4.5E+01
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"/apor Intrusion from Groundwater Total 2.1E-04 4.5E+01
[Sroundwater Total 1.4E-03 2.2E+02
Receptor Total: Surface Soil + Groundwater 1E-03 2E+02
Receptor Total: All Soif + Groundwater 1E-03 2E+02
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TABLE 7.2.RME: EPA RAGS TABLE 7 - FUTURE COMMERCIAL/INDUSTRIAL WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Population: Commercial/Industrial Worker
Receptor Age: Adult
Cancer Risk Calculations Noncancer Hazard Quotient
intake/Exposure intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Potential Concern CAS No. | Value Units Value Units Value Units Risk Value Units Value Units Quotient
Surface Soll Surface Soil, Surface Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|2.9E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.8E-07 |[8.2E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.2E-02
Particulates/Vapors p.p-DDT 50-29-3 2.3E+00 | mg/kg |[[3.5E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.2E-07 ||9.7E-07 | mgikg-day | 5.0E-04 | mg/kg-day 1.9E-03
[Chloroform B67-66-3 7.4E-01 | mg/kg || 1.1E-07 | mgikg-day | 3.1E-02 | (mg/kg-day)-1 | 3.5E-09 ||3.2E-07 | mg/kg-day | 1.0E-02 | mgrkg-day 3.2E-05
kcis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg [ 1.8E-08 | mg/kg-day - - - 5.2E-06 | mglkg-day | 2.0E-03 | mg/kg-day 2.6E-03
[Trichloroethene [79-01-6 44E+00 | mg/kg [|6.7E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 3.1E-08 |[[1.9E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 3.8E-03
5.3E-07 2.0E-02
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|7.4E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 9.7E-08 |[2.1E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 3.0E-03
p.p-DDT 50-29-3 2.3E+00 | mg/kg |[8.8E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 3.0E-08 |2.5E-07 | mgikg-day | 5.0E-04 | mg/kg-day 4.9E-04
[Chloroform B67-66-3 7.4E-01 | mglkg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mgrkg-day -
kcis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 4.4E+00 | mglkg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 1.3E-07 3.5E-03
Inhalation ,3,7,8-TCDD Equivalen{i 746-01-6 | 1.9E-05 | mg/kg [|8.0E-10 ug/m3  [3.8E+01| (ug/m3)-1 3.1E-08 [|2.3E-15| mg/m3 |4.0E-08 mg/m3 5.6E-08
b,p-DDT 50-29-3 23E+00| mg/kg ||6.0E-09 ug/m3 9.7E-05 | (ug/m3)-1 5.8E-13 [|[1.7E-14 | mg/m3 - - -
hloroform B7-66-3 7.4E-01 | mgkg |[2.3E-02 ug/m3 2.3E-05 - 5.3E-07 [|6.5E-08 | mg/m3 |9.8E-02 mg/m3 8.6E-07
is-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg |[4.0E-O1 ug/m3 - - - 1.1E-06 mg/m3 - - -
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’Trichloroethene ’79—016 4.4E+00 | mg/kg [|1.6E-01 ‘ ug/m3 4.1E-06 (ug/m3)-1 8.7E-07 || 4.6E-07 mg/m3 2.0E-03 mg/im3 2.3E-04
xposure ROUM 1.2E-06 2.3E-04
posure Point Total 1.9E-08 2.4E-02 |
posure Medium Total 1.0F-06 24602 |
|Medium Total 1.9E-06 2 4E-02
All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|2.9E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 3.8E-07 |[8.2E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.2E-02
Particulates/Vapors p.p-DDT 50-29-3 5.8E-01 | mgkg [|8.8E-08 | mgikg-day | 3.4E-01 | (mg/kg-day)-1 | 3.0E-08 ||2.5E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 4.9E-04
[Chloroform B67-66-3 7.4E-01 | mg/kg || 1.1E-07 | mgikg-day | 3.1E-02 | (mg/kg-day)-1 | 3.5E-09 ||3.2E-07 | mg/ikg-day | 1.0E-02 | mgrkg-day 3.2E-05
kcis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg [ 7.9E-07 | mgikg-day - - - 2.2E-06 | mglkg-day | 2.0E-03 | mg/kg-day 1.1E-03
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |[3.3E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 1.5E-08 |9.3E-07 | mgikg-day | 5.0E-04 | mg/kg-day 1.9E-03
xposure Route Total 4 3E-07 1.5E-02
Dermal ’2,3,7,8—TCDD Equivalent746—01—6 1.9E-05 ‘ mg/kg || 7.4E-13 ‘ mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 9.7E-08 |(2.1E-12 | mgtkg-day | 7.0E-10 | mg/kg-day 3.0E-03
p.p-DDT 0-29-3 5.8E-01 | mg/kg ||2.2E-08 | mglikg-day | 3.4E-01 | (mg/kg-day)-1 | 7.6E-09 ||6.3E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.3E-04
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[Chloroform B67-66-3 7.4E-01 | mglkg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mgrkg-day -
kcis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 2.2E+00 | mg/kg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 1.0E-07 34E-03
Inhalation 2,3,7,8-TCDD Equivalen|t746-01-6 | 19E-05 | mg/kg [|8.0E-10 ug/m3  [3.8E+01| (ug/m3)-1 3.1E-08 [|2.3E-12| mg/m3 |4.0E-08 mg/m3 5.6E-05
b,p-DDT 50-29-3 5.8E-01 | mg/kg |[f1.5E-09 ug/m3 9.7E-05 | (ug/m3)-1 1.5E-13 ||4.3E-12 | mg/m3 - - -
[Chloroform B7-66-3 7.4E-01 | mg/kg [[2.3E-02 ug/m3 2.3E-05 - 5.3E-07 [|6.5E-05| mg/m3 |9.8E-02 mg/m3 6.6E-04
kcis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg |[f 1.7E-O1 ug/m3 - - - 4.7E-04 mg/m3 - - -
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |[8.1E-02 ug/m3 4.1E-06 (ug/m3)-1 3.3E-07 |[[2.3E-04 mg/m3 2.0E-03 mg/im3 1.1E-01
posure Route Total 8.9E-07 1.4E-01
xposure Point Total 1.4E-06 1.3E-01
xposure Medium Total 1.4E-06 1.3E-01
[Medium Total 1.4E-06 1.3E-01
Groundwater Groundwater Groundwater Ingestion 1,2-Dichloroethane 107-06-2 8.0E-01 ug/l  ||2.3E-06 | mg/kg-day | 9.1E-02 | (mg/kg-day)-1 | 2.1E-07 |[6.4E-06 | mg/kg-day | 6.0E-03 | mg/kg-day 1.1E-03
1,2-Dichloroethylene (tot540-59-0 7.1E+01| ug/l |[2.7E-04 | mglikg-day - - - 7.8E-04 | mg/kg-day | 2.0E-03 | mg/kg-day 3.8E-01
[Trichloroethene [79-01-6 48E+02| uglL 1.8E-03 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 8.4E-05 |[5.1E-03 | mgikg-day | 5.0E-04 | mg/kg-day 1.0E+01
inyl Chloride 75-01-4 3.4E+00| ug/L |[1.30E-05| mg/kg-day | 7.2E-01 | (mg/kg-day)-1 | 9.4E-06 | 3.6E-05 | mglikg-day | 3.0E-03 | mg/kg-day 1.2E-02
xposure Route Total 9.4E-05 1.1E+01
Exposure Medium Total 9.4E-05 1.1E+01
Vapors Indoor Air Inhalation 1,2-Dichloroethane 107-06-2 8.0E-01 ug/l  ||2.5E-02 ug/m3 2.8E-05 (ug/m3)-1 8.4E-07 ||6.9E-05 mg/m3 7.0E-03 mg/im3 9.9E-03
(Domestic Use) 1,2-Dichloroethylene (tot540-59-0 7.1E+01| ug/l [(2.9E+00 ug/m3 - - - 8.2E-03 mg/m3 - - -
[Trichloroethene [79-01-6 48E+02| uglt [[2.0E+01 ug/m3 4.1E-06 | (ug/m3)-1 8.1E-05 [|5.5E-02 | mg/m3 |2.0E-03 mg/m3 2.8E+01
inyl Chloride [75-01-4 3.4E+00| ug/lt |l1.4E-01 ug/m3 4.4E-06 | (ug/m3)-1 6.1E-07 ||3.9E-04 | mg/m3 1.0E-01 mg/m3 3.9E-03
posure Route Total 8.2E-05 2.8E+01
Indoor Air Inhalation 1,2-Dichloroethane 107-06-2 14E-02 | ug/m3 |[f1.1E-03 ug/m3 2.8E-05 (ug/m3)-1 3.0E-08 |[(3.2E-08 mg/m3 7.0E-03 mg/im3 4.8E-04
(Vapor Intrusion) 1,2-Dichloroethylene (tot540-59-0 8.1E+00 | ug/m3 [|5.1E-01 ug/m3 - - - 1.4E-03 mg/m3 - - -
[Trichloroethene [79-01-6 9.3E+01| ug/m3 [[7.6E+00 | ug/m3 4.1E-06 | (ug/m3)-1 3.1E-05 |[|2.1E-02 | mg/m3 |2.0E-03 mg/m3 1.1E+01
inyl Chloride [75-01-4 25E+00| ug/m3 |[2.1E-01 ug/m3 4.4E-06 | (ug/m3)-1 9.1E-07 [|5.8E-04 | mg/m3 1.0E-01 mg/m3 5.8E-03
xposure Route Total 3.2E-05 1.1E+01
xposure Point Total 1.1E-04 3.8E+01
xposure Medium Total 1.1E-04 3.8E+01
|Medium Total 2.1E-04 4.9E+01
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bgs

CSF

EPA

EPC
mg/kg
mg/kg-day

eceptor Total: Groundwater + Surface Soil

2E-04

SE+01

eceptor Total: Groundwater + All Soil

2E-04

SE+01

Not available or not applicable

Below ground surface

Cancer slope factor

U.S. Environmental Protection Agency
Exposure point concentration
Milligram per kilogram

Milligram per kilogram per day

(mg/kg-day)-1
mg/L

mg/m3
RAGS

RfC

RfD
(ug/m3)-1

1/(Milligram per kilogram per day)
Milligram per liter

Milligram per cubic meter

Risk Assessment Guidance for Superfund
Reference concentration

Reference dose

1/Microgram per cubic meter
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TABLE 9.2.RME: EPA RAGS TABLE 9 - FUTURE COMMERCIAL/INDUSTRIAL WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME
DES MOINES TCE SITE, DES MOINES, iOWA

Bcenario Timeframe: Current/Future

Receptor Population: Commercial/industrial Worker

Receptor Age: Adult
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion| Dermal |Inhalation| Exposure Primary Ingestion | Dermal |nhalation| Exposure
Routes Total Target Organ(s) Routes Totall
Reproductive, Hepatic, Endocrine,
SurfaceSoil SurfaceSoil, Surface Soil 2,3,7,8-TCDD Equivalent 1746-01-63.8E-07 |9.7E-08 | 3.1E-08 | 5.1E-07 Respiratory, Hematologic, 1.2E-02 |3.0E-03 | 5.6E-08 | 1.5E-02
Developmental
Particulates / Vapors p,p-DDT 50-29-3 || 1.2E-07 | 3.0E-08 | 5.8E-13 | 1.5E-07 Hepatic 1.9E-03 |4.9E-04 - 2.4E-03
(Chloroform 67-66-3 ||3.5E-09 - 5.3E-07 | 54E-07 Hepatic 3.2E-05 - 66E-07 | 3.2E-05
cis-1,2-Dichloroethylene | 156.59-2 - - - - Urinary, Whole Body 2.6E-03 - - 2.6E-03
ITrichloroethene 79-016 [[3.1E08| ~ |67E07 | 7.0E0y || Developmental Cardiovascular, | ggr03| . 23804 | 4.0E03
hemical Total 5.3E-07 | 1.3E-07 | 1.2E-06 || 1.9E-06 2.0E-02 |3.5E-03 | 2.3E-04 || 2.4E-02
xposure Point Total 1.9E-06 2.4E-02
xposure Medium Total 1.9E-06 2.4E-02
Burface Soil Total 1.9E-06 2.4E-02
GI Reproductive, Hepatic, Endocrine,
All Soil All Sail, All Soil 2,3,7,8-TCDD Equivalent [1746-01-§|3.8E-07 |9.7E-08 | 3.1E-08 | 5.1E-07 Respiratory, Hematologic, 1.2E-02 |3.0E-03| 56E-05 | 1.5E-02
Developmental
Particulates / Vapors p,p-DDT 50-29-3 |[3.0E-08 | 7.6E-09 | 1.5E-13 | 3.7E-08 Hepatic 4.9E-04 | 1.3E-04 - 6.2E-04
(Chloroform 67-66-3 (|3.5E-09 - 5.3E-07 | 54E-07 Hepatic 3.2E-05 - 66E-04 | 6.9E-04
cis-1,2-Dichloroethylene | 156-59-2 - - - - Urinary, Whole Body 1.1E-03 - - 1.1E-03
Trichloroethene 79-016 [[158:08| ~ |3.3E07 | 3sEqy || Developmental Cardiovascular  fyop03] . |q4E01| 1.2E01
hemical Total 4.3E-07 | 1.0E-07 | 8.9E-07 || 1.4E-06 1.5E-02 |3.1E-03 | 1.1E-01 1.3E-01
xposure Point Total 1.4E-06 1.3E-01
Il Soil Total 1.4E-06 1.3E-01
All Soil Total 1.4E-06 1.3E-01
Groundwater Groundwater Groundwater 1,2-Dichloroethane 107-06-2||2.1E-07 - 6.4E-07 8.5E-07 Urinary, Hepatic, Nervous 1.1E-03 - 9.9E-03 1.1E-02
Vapors 1,2-Dichloroethylene (total}| 540-59-0 - - - - Hematologic 3.8E-01 - - 3.8E-01
(Domestic Use)  [Trichloroethene 79-01-6 |[84E-05| - |81E-05| 17E-04 “e"e'Opme’}mﬁ:e“"""asw'a” 10E+01| ~ |28E+01| 3.8E+01
inyl Chloride 75-01-4 |[9.4E-06 - 6.1E-07 | 1.0E-07 Hepatic 1.2E-02 - 39E-03 | 1.6E-02
hemical Total 9.4E-05 - 8.2E-05 || 1.8E-04 1.1E+01 - 2.8E+01| 3.8E+01
xposure Point Total 1.8E-04 3.8E+01
omestic Use of Groundwater Total 1.8E-04 3.8E+01
Vapors Indoor Air 1,2-Dichloroethane 107-06-2 - - 3.0E-08 3.0E-08 Nervous - - 46E-04 | 46E-04
{Vapor Intrusion) [1,2-Dichloroethylene (total}| 540-59-0 - - - - - - - - -
Trichloroethene 79-016 || - ~  |34E05 | 34Eqs || Uevelopmental wardiovascuiar, - ~ [11E+01| 1.1E+01
inyl Chloride 75-01-4 - - 9.1E-07 | 9.1E-07 Hepatic - - 58E-03 | 5.8E-03
hemical Total - - 3.2E-05|| 3.2E-05 - - 1AE+01 || 1.1E+01
xposure Paint Total 3.2E-05 1.1E+01
apor Intrusion from Groundwater Total 3.2E-05 1.1E+01
[sroundwater Total 2.1E-04 4.9E+01
Receptor Total: Surface Soil + Groundwater 2E-04 S5E+01
Receptor Total: All Soil + Groundwater 2E-04 5E+01
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TABLE 10.2.RME: EPA RAGS TABLE 10 - FUTURE COMMERICAL/INDUSTRIAL WORKER RISK AND HAZARD SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

BScenario Timeframe: Current/Future

Receptor Population: Commercial/industrial Worker

ED_001521C_00000396-00201

Receptor Age: Adult
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion| Dermal [nhalation| Exposure Primary Ingestion| Dermal |nhalation| Exposure
Routes Total Target Organ(s) Routes Total
SurfaceSoil SurfaceSoil, Surface Soil [Trichloroethene 79-01-8 ||3-1E-08 - 6.7E-07 | 7.0E-07 !mn’nune 3.8E-03 - 2.3E-04 | 4.0E-03
Particulates / Vapors
hemical Total 3.1E-08 - 8.7E-07 || 7.0E-07 3.8E-03 - 2.3E-04 || 4.0E-03
xposure Point Total 7.0E-07 4.0E-03
xposure Medium Total 7.0E-07 4.0E-03
Burface Soil Total 7.0E-07 4.0E-03
All Soi All Soil, All Soi Trichloroethene 79016 [156.08| - |33E-07 | 35607 || Dovcopment CAIGOVASCHAN T4 og o3 _ | 11E01| 12601
Particulates / Vapors
hemical Total 1.5E-08 - 3.3E-07 || 3.5E-07 1.9E-03 - 1.1E-01 | 1.2E-01
xposure Point Total 3.5E-07 1.2E-01
li Soil Total 3.5E-07 1.2E-01
Al Soil Total 3.5E-07 1.2E-01
Groundwater Groundwater Groundwater  [Trichloroethene 79016 [84E05| -~ |8.1E05| 1.7E04 || Dovoropmentl CAOOVASCHRAL "y oEsoq[ | 28E+01| 3.8E+01
Vapors inyl Chioride 75-01-4 ||9.4E-06 - 6.1E-07 | 1.0E-07 Hepatic 1.2E-02 - 3.9E-03 | 1.6E-02
(Domestic Use)
hemical Total 9.4E-05 - 8.1E-05|| 1.8E-04 1.0E+01 - 2.8E+01(| 3.8E+01
xposure Point Total 1.8E-04 3.8E+01
omestic Use of Groundwater Total 1.8E-04 3.8E+01
Vapors Indoor Air __[Trichloroethene 79016 || - ~ [31E05 | 34E05 || Devoopment CATGOVASCIAT, - ~  |1.1E+01| 1.1E+01
(Vapor Intrusion)
hemical Total - - 3.1E-05|| 3.1E-05 - - 1.1E+01|| 1.1E+01
xposure Point Total 3.1E-05 1.1E+01
apor Intrusion from Groundwater Total 3.1E-05 1.1E+01
[Groundwater Total 2.1E-04 4.9E+01
Receptor Total: Surface Soil + Groundwater 2E-04 5E+01
Receptor Total: All Soil + Groundwater 2E-04 5E+01
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TABLE 7.3.RME: EPA RAGS TABLE 7 - FUTURE OUTDOOR WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Fulure
Receptor Population: Outdoor Worker
Receptor Age: Adult
Canjer Risk Calculations Noncalncer Haz;gd Quotient
Intake/Exposure Intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Po i I | Value Units Value Units Risk |l Value Units Value Units i
Surface Solil Surface Soll Surface Solil Ingestion 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [ 5.3E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 6.9E-07 ||1.5E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 21E-02
Particulates p.p'-DDT 60-29-3 2.3E+00 | mg/kg [|6.2E-07 | mg/kg-day | 3.4E-01 | {mg/kg-day)}-1| 2.1E-07 ||1.7E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 3.5E-03
and Vapors Chloroform B7-66-3 7.4E-01 | mg/kg ||2.0E-07 | mg/kg-day | 3.1E-02 | {mg/kg-day)}-1| 6.3E-09 |[[5.7E-07 | mg/kg-day | 1.0E-02 | mg/kg-day 5.7E-05
cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg | 3.3E-06 | mg/kg-day - - - 9.3E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 46E-03
[Trichloroethene [79-01-6 4 4E+00 | mg/kg |[|1.2E-06 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 5.6E-08 |(3.4E-06 | mg/kg-day | 5.0E-C4 | mg/kg-day 6.8E-03
xposure Route Total 9.6E-07 36E02
Dermal 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [|6.7E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 8.7E-08 ||1.9E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 27E-03
p.p'-DDT 60-29-3 2.3E+00 | mg/kg || 7.9E-08 | mg/kg-day | 3.4E-01 | {mg/kg-day)}-1| 2.7E-08 |[|2.2E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 4.4E-04
Chloroform B7-66-3 7.4E-01 | mg/kg - - 3.1E-02 | {mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 4 4E+00 | mglkg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 11E-07 31E-03
Inhalation R,3,7,8-TCDD Equivalenii746-01-6 | 1.9E-05 | mg/kg |[|7.2E-10 ug/m3 3.8E+01 {ug/m3)-1 2.8E-08 |[|2.0E-12 mg/m3 4.0E-08 mg/m3 5.1E-05
p.p-DDT 50-29-3 23E+00 | mg/kg |[5.4E-09 | ugm3 |9.7E-06| (ug/m3)-1 5.2E-13 ||1.5E-11 | mg/m3 - - -
Chloroform B7-66-3 7A4E-01 | mg/kg [|2.1E-02 ug/m3 2.3E-05 - 4.8E-07 ||5.8E-05 mg/m3 9.8E-02 mg/m3 5.9E-04
cis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg || 3.6E-01 ug/m3 - - - 1.0E-05 mg/m3 - - -
[Trichloroethene [79-01-6 4.4E+00 | mg/kg || 1.5E-01 ug/m3 4.1E-06 {ug/m3)-1 6.1E-07 [|4.1E-04 mg/m3 2.0E-03 mg/m3 2.1E-01
xposure Route Total 1.1E-06 2.1E-01
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H "Exoosure Point Total 2.2E-06 2.5E-01
xposure Medium Total 2.2E-06 2.5E-01
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Ali Soil Ali Soil Ali Soil Ali Soil Ingestion 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [ 5.3E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 6.9E-07 ||1.5E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 21E-02
Partticulates p,p-DDT B0-29-3 5.8E-01 | mg/kg [ 1.6E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 5.4E-08 ||4.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 8.9E-04
and Vapors Chloroform B7-66-3 7A4E-01 | mg/kg [|2.0E-07 | mg/kg-day | 3.1E-02 | {mg/kg-day)1 | 6.3E-09 ||5.7E-07 | mg/kg-day | 1.0E-02 | mg/kg-day B5.7E-05

cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg || 1.4E-06 | mg/kg-day - - - 4.0E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 2.0E-03
[Trichloroethene [79-01-6 2.2E+00 | mg/kg ||6.0E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)1 | 2.8E-08 |[|1.7E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 3.4E-03
xposure Route Total 77E-07 2.7E-02
Dermal 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [|6.7E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 8.7E-08 ||1.9E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 27E-03
p,p-DDT B0-29-3 5.8E-01 | mg/kg [|2.0E-08 | mg/kg-day | 3.4E-01 | {(mg/kg-day)-1 | 6.8E-09 ||5.6E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.1E-04
Chloroform B7-66-3 7A4E-01 | mg/kg - - 3.1E-02 | {mg/kg-day )1 - - - 1.0E-62 | mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 2.2E+00 | mg/kg - - 4.6E-02 | {mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 9.4E-08 2.8E-03
Inhalation R,3,7,8-TCDD Equivalenii746-01-6 | 1.9E-05 | mg/kg |[|7.2E-10 ug/m3 3.8E+01 {ug/m3)1 2.8E-08 |[|2.0E-12 mg/m3 4.0E-08 mg/m3 5.1E-05
p.p-DDT 50-29-3 5.8E-01 | mg/kg [|1.4E-09 | ugim3 |9.7E-05| ({(ugim3)}1 13E-13 [[3.8E-12| mgim3 - - -
Chloroform B7-66-3 7A4AE-01 | mg/kg [|2.1E-02 ug/m3 2.3E-05 - 4.8E-07 ||5.8E-05 mg/m3 9.8E-02 mg/m3 5.9E-04
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg |l 1.5E-01 ug/m3 - - - 4.3E-04 mg/m3 - - -
[Trichloroethene [79-01-6 2.2E+0C | mg/kg || 7.3E-02 ug/m3 4.1E-06 {ug/m3)31 3.0E-07 |[|2.0E-04 mg/m3 2.0E-03 mg/m3 1.0E-01
xposure Route Total 8 1E-07 1.0E-01
xposure Point Total 1.7E-06 1.3E-01
xposure Medium Total 1.7E-06 1.3E-01
i ! i ! 1.7E-06 1.3E-01
efptor Total: Surface Soll Total of Receptor Risks Across All Medi 2E-06 Total of Receptor Hazards Across All Medi: 2E-01
Receptor Total: Ali Soil Total of Receztor Risks Across All Medij 2E-06 Total of Receztor Hazards Across All Medij 1E-01
Notes: Notes:
- - Not available or not applicable RAGS Risk Assessment Guidance for Superfund
bgs bgs Below ground surface RfC Reference concentration
CAS CAS Chemical Abstract Service R{D Reference dose
CSF CSF Cancer slope factor {ug/m3)-1 1/Microgram per cubic meter
EPA EPA U.S. Environmental Protection Agency {mg/kg-day)-1 1/(Milligram per kilogram per day)
EPC EPC Exposure point concentration mg/m3 Milligram per cubic meter
mg/kg mg/kg Milligram per kilogram RAGS Risk Assessment Guidance for Superfund
mg/kg-day mg/kg-day Milligram per kilogram per day RfC Reference concentration
{mg/kg-day)-1 {mg/kg-day)-1 1/(Milligram per kilogram per day) RfD Reference dose
mg/m3 mg/m3 Milligram per cubic meter {ug/m3)-1 1/Microgram per cubic meter
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TABLE 7.3.RME: EPA RAGS TABLE 7 - FUTURE OUTDOOR WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe:
Receptor Population:

Receptor Age:

| Medium |
Surface Solil
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Ali Soil

bgs

CAS
CSF
EPA
EPC

mg/kg
mg/kg-day
{mg/kg-day)-1
mg/m3
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TABLE 9.3.RME: EPA RAGS TABLE 9 - FUTURE OUTDOOR WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Population: Outdoor Worker
Receptor Age: Aduft
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concem Ingestion Dermal Inhatation Exposure Primary Ingestion Dermal Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Reproductive, Hepatic, Endocrine,
Surface Soil Surface Soil, Surface Soil 2,3,7,8-TCDD Equivalen|1746-01-6] 6.9E-07 8.7E-08 2.8E-08 8.0E-07 Respiratory, Hematologic, 2.1E-02 27E-03 5.1E-05 24E-02
Developmental
Particulates/\Vapors| Particulates/Vapors p,p’-DDT b0-29-3 2.1E-07 2.7E-08 52E-13 2 4E-07 Hepatic 3.5E-03 4 4FE-04 -- 3.9E-03
Chioroform 67-66-3 6.3E-09 - 4.8E-07 4.9E-07 Hepatic 5.7E-05 - 5.9E-04 6.5E-04
cis-1,2-Dichloroethylene [156-59-2 -- -- - -- Urinary, Whole Body 4 6E-03 -- -- 4 6E-03
Trichloroethene 79016 || 5.6£-08 - 6.1E-07 6.6E-07 Developmeriial, Gardiovasotar, 6.8E-03 - 2.1E-01 2.1E-01
hemical Total 9.6E-07 1.1E-07 1.1E-06 2.2E-06 3.6E-02 3.1E-03 2.1E-01 2.5E-01
posure Point Total 2.2E-06 2.5E-01
urface Soil 2.2E-06 2.5E-01
Reproductive, Hepatic, Endocrine,
All Soil All Soil All Soil 2,3,7,8-TCDD Equivalen[1746-01-6| 6.9E-07 8.7TE-08 2.8E-08 8.0E-07 Respiratory, Hematologic, 2.1E-02 2.7E-03 5.1E-05 2.4E-02
Developmental
Particulates/Vapors| Particulates/Vapors p,p’-DDT 60-29-3 5.4E-08 6.8E-09 1.3E-13 6.1E-08 Hepatic 8.9E-04 1.1E-04 - 1.0E-05
Chioroform b67-66-3 6.3E-09 - 4.8E-07 4.9E-07 Hepatic 5.7E-05 - 5.9E-04 6.5E-04
cis-1,2-Dichloroethylene [156-59-2 -- -- - -- Urinary, Whole Body 2.0E-03 -- -- 2.0E-03
Trichloroethene 79-016 || 28E-08 - 3.0E07 33E-07 Developmental, Cardiovasouar, 34E-03 - 1.0E-01 11E-01
posure Point Total 7.7TE-07 9.4E-08 8.1E-07 1.7E-06 2.7E-02 2.8E-03 1.0E-01 1.3E-01
It Soil 1.7E-06 1.3E-01
Receptor Total: Surface Soil 2E-06 2E-01
Receptor Total: All Soil 2E-06 1E-01
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TABLE 10.3.RME: EPA RAGS TABLE 10 - FUTURE OUTDOOR WORKER RISK AND HAZARD SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future

Receptor Population: Outdoor Worker

Particulates/Vapors

Particulates/Vapors

Receptor Age: Adult
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concemn Ingestion Dermal Inhalation Exposure Primary Ingestion Dermal Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil, Surface Soil - - - - - - - - - - -
Particulates/Vapors| Particulates/Vapors
hemical Total - - - - - - - -
xposure Point Total - -
urface Soil - -
All Soil All Sail Al Soil - - - - - - - - - - -

xposure Point Total

Il Soil

Receptor Total: Surface Soil

Receptor Total: All Soil
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TABLE 7.4.RME: EPA RAGS TABLE 7 - CURRENT/FUTURE CONSTRUCTION/UTILITY WORKER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Current/Future
Receptor Population: Construction/Utility Worker
Receptor Age: Adult
Cancpr Risk Ciﬂculations Noncapcer HazArd Quotient
Intake/Exposure Intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Potential Concern CAS No. | Value Units Value Units Value Units Risk Value Units Value Units Quotient
All Soil All Soil All Soil Ingestion 2,3,7,8-TCDD Equivalent 11746-01-6 | 1.9E-05 | mg/kg || 4.0E-13 | mg/kg-day |1.3E+05 | (mg/kg-day)-1 | 5.2E-08 |[2.8E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 4.0E-02
Particulates p,p'-DDT 50-29-3 5.8E-01 | mg/kg || 1.2E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 4.1E-09 |8.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.7E-03
and Vapors [Chloroform B7-66-3 7.4E-01 | mg/kg || 1.6E-08 | mg/kg-day | 3.1E-02 | (mg/kg-day)-1 | 4.8E-10 || 1.1E-06 | mg/kg-day | 1.0E-02 | mg/kg-day 1.1E-04
cis-1,2-Dichloroethylene 1156-59-2 5.1E+00 | mg/kg || 1.1E-07 | mg/kg-day -- - -- 7.5E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 3.8E-03
[Trichloroethene [79-01-6 2.2E+00 | mg/kg [[4.6E-08 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 2.1E-09 |[[3.2E-068 | mg/kg-day | 5.0E-04 | mg/kg-day 6.4E-03
xposure Route Total 59E-08 52E-02
Dermal 2,3,7,8-TCDD Equivalent 11746-01-6 | 1.9E-05 | mg/kg || 3.9E-14 | mg/kg-day |1.3E+05 | (mg/kg-day)-1 | 5.0E-09 |2.7E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 3.9E-03
p.p’-DDT 50-26-3 5.8E-01 | mg/kg || 1.2E-09 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 3.8E-10 || 8.1E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.6E-04
[Chloroform B7-66-3 7.4E-01 | mg/kg -- -- 3.1E-02 | (mg/kg-day)-1 -- -- -- 1.0E-02 | mg/kg-day --
cis-1,2-Dichloroethylene 1156-59-2 5.1E+00 | mg/kg -- -- -- - -- -- -- 2.0E-03 | mg/kg-day --
[Trichloroethene [79-01-6 2.2E+00 | mg/kg -- -- 4.6E-02 | (mg/kg-day)-1 -- -- -- 5.0E-04 | mg/kg-day --
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| I | | | |
54E-09 4.0E-03
Inhalation P.3,7,8-TCDD Equivalent 1746-01-6 | 1.9E-05 | mg/kg [[1.7E-11 ug/m3  [3.8E+01| (ug/m3)-1 64E-10 ||12E-12| mg/m3 |4.0E-08 mg/m3 2.9E-05
p.p’-DDT 50-26-3 5.8E-01 | mg/kg || 3.2E-11 ug/m3 9.7E-05 | (ug/m3)-1 3.1E-15 ||22E-12| mg/m3 - - -
[Chloroform B67-66-3 74E-01 | mg/kg [l 4.8E-04 ug/m3 2.3E-05 - 1.1E-08 [[34E-05| mg/m3 |[9.8E-02 mg/m3 3.4E-04
cis-1,2-Dichloroethylene 1156-59-2 5.1E+00 | mg/kg [ 3.5E-03 ug/m3 -- - -- 2.5E-04 mg/m3 -- - --
[Frichloroethene [79-01-6 2.2E+00 | mg/kg || 1.7E-03 ug/m3 4.1E-06 {ug/m3)-1 6.9E-09 || 1.2E-04 mg/m3 2.0E-03 mg/m3 5.9E-02
xposure Route Total 19E-08 5.9E-02
xposure Point Total 8.3E-08 1.2E-01
xposure Medium Total 8.3E-08 1.2E-01
|Medium Total 8.3E-08 1.2E-01
Page 2 of 4
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Groundwater Groundwater Groundwater Dermal 1,2-Dichloroethane 107-08-2 | 6.0E-01 ug/L 1.7E-09 | mg/kg-day | 9.1E-02 | (mg/kg-day)-1 18E-10 || 1.2E-07 | mg/kg-day | 8.0E-03 | mg/kg-day 2.0E-05
'1,2-Dichloroethylene (total) 540-59-0 |7.1E+01| ug/L 5.2E-07 | mg/kg-day -- - -- 3.6E-05 | mg/kg-day | 2.0E-03 | mg/kg-day 1.8E-02
[Trichloroethene 79-01-6 |4.8E+02| ug/L [/ 4.0E-06 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 1.9E-07 |[2.8E-04 | mg/kg-day | 5.0E-04 | mg/kg-day 5.6E-01
inyl Chloride 75-01-4 |34E+00| ug/L 1.8E-08 | mg/kg-day | 7.2E-01 | (mg/kg-day)-1 1.3E-08 || 1.3E-06 | mg/kg-day | 3.0E-03 | mg/kg-day 4.2E-04
xposure Route Total 20E-07 5.8E-01
xposure Point Total 2.0E-07 5.8E-01
Exposure Medium Total 2.0E-07 5.8E-01
Groundwater Vapors Trench Air Inhalation [t,2-Dichloroethane 107-08.2  |48E+00| ugim® [|39E-03| ug/m3 |56E 05| (ug/m3)-1 10E-07 ||27E-04 | mgim3 |7 0E.03 mg/m3 3.9E-02
(in trenches) [,2-Dichloroethylene (total) [540-59-0  |5.7E+02 | ugim? ||48E-0% | ug/m3 - - - 34E-62 | mg/m3 - - -
Trichloroethene 79-01-6 3.3E403 | ug/m? 2.8E+00 ug/m3 4.1E-06 | (ug/m3)-1 1.2E-05 [[2.0E-01 mg/m3 | 2.0E-03 mg/m3 9.9E+01
inyl Chloride 75-01-4 3.4E+01| ug/m® 2.9E-02 ug/m3 4.4E-06 | (ug/m3)-1 1.3E-07 [[2.0E-03 | mg/m3 1.0E-01 mg/m3 2.0E-02
xposure Route Total 12E-05 9.9E+01
xposure Point Total 12E-05 9.9E+01
xposure Medium Total 12E-05 9 9E+01
edium Total 1.2E-05 1.0E+02
|Eeoegtor Total: Soil + Groundwater Total of Receptor Risks Across All Mediall 1E-05 Total of Receptor Hazards Across All Medigll 1E+02 I
Notes:
-- Not available or not applicable {mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/L Milligram per liter
CAS Chemical Abstract Service mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter
mg/kg-day Milligram per kilogram per day {ug/m3)-1 1/Microgram per cubic meter
Page 30f4
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TABLE 9.4.RME: EPA RAGS TABLE 9 - CURRENT/FUTURE CONSTRUCTION WORKER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- RME
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Current/Future

eceptor Population: Construction/Utility Worker

eceptor Age: Adult
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concermn ngestion|Dermal |nhalation| Exposure Primary Ingestion| Dermal [nhalation| Exposure
Routes Totall Target Organ(s) Routes Totall
Reproductive, Hepatic, Endocrine,
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent [1746-01-6l|5.2E-08 [5.0E-09| 6.4E-10 | 5.8E-08 Respiratory, Hematologic, 4.0E-02 |3.9E-03 | 2.9E-05 | 4.4E-02
Developmental
Particulates/Vapors b,p'-DDT 50-29-3 |[4.1E-09 (3.9E-10| 3.1E-15 | 4.5E-09 Hepatic 1.7E-03 | 1.6E-04 - 1.9E-03
IChloroform 67-66-3 |[[4.8E-10 - 1.1E-08 | 1.2E-08 Hepatic 1.1E-04 - 34E-04 | 4.5E-04
cis-1,2-Dichloroethylene  [156-59-2 -- -- -- -- Urinary, Whole Body 3.8E-03 -- -- 3.8E-03
Trichloroethene 79016 [21E09| - |6.9E-09 | 90E-0g || Developmental Cardiovascular g 4e o3| . |59E.02 | 6.5E-02
hemical Total 5.9E-08 [5.4E-09| 1.9E-08 || 8.3E-08 5.2E-02 |4.0E-03 | 5.9E-02 || 1.2E-01
xposure Point Total 8.3E-08 1.2E-01
Il Soil Total 8.3E-08 1.2E-01
Groundwater Groundwater Groundwater 1,2-Dichloroethane 107-08-2 - 1.6E-10| 1.0E-07 1.0E-07 Urinary, Hepatic, Nervous - 2.0E-05| 3.9E-02 3.9E-02
and Vapors and Trench Air  [1,2-Dichloroethylene (total)540-59-0 -- -- -- -- Hematologic -- 1.8E-02 -- 1.8E-02
Trichloroethene 79016 | - [1.9E07|1.2E05 | 12605 || Developmental Cardiovascular, -~ |5.6E:01|9.9E+01| 1.0E+02
iny!l Chloride [75-01-4 - 1.3E-08| 1.3E-07 | 1.4E-07 Hepatic - 4 2E-04| 2.0E-02 | 2.1E-02
hemical Total - 2.0E-07| 1.2E-05|| 1.2E-05 - 5.8E-01|9.9E+01|| 1.0E+02
xposure Point Total 1.2E-05 1.0E+02
roundwater Total 1.2E-05 1.0E+02
Receptor Total: Soil + Groundwater 1E-05 1E+02
Pagelofl
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TABLE 10.4.RME: EPA RAGS TABLE 10 - CURRENT/FUTURE CONSTRUCTION WORKER RISK AND HAZARD SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Current/Future

eceptor Population: Construction/Utility Worker

ED_001521C_00000396-00214

eceptor Age: Adult
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concermn ngestion|Dermal |nhalation| Exposure Primary Ingestion| Dermal [nhalation| Exposure
Routes Totalll Target Organ(s) Routes Totall
All Soil All Soil, All Soil k- k- - - - - - - - - -
Particulates/Vapors
hemical Total -- -- -- -- -- -- -- -
xposure Point Total -- -
Il Soil Total - -
Groundwater Groundwater Groundwater [Trichloroethene [79-01-6 - 1.9E-07| 1.2E-05 | 1.2E-05 Immune ' - 5.6E-01|9.9E+01 | 1.0E+02
and Vapors and Trench Air inyl Chioride [75-01-4 -- 1.3E-08| 1.3E-07 | 14E-07 Hepatic -- 42E-04| 2.0E-02 | 2.1E-02
hemical Total - 2.0E-07| 1.2E-05|| 1.2E-05 - 5.7E-01|9.9E+01 || 1.0E+02
xposure Point Total 1.2E-05 1.0E+02
roundwater Total 1.2E-05 1.0E+02
Receptor Total: Soil + Groundwater 1E-05 1E+02
Pagelofl



TABLE 7.5.RME: EPA RAGS TABLE 7-FUTURE CHILD RECREATIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME

DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future

Receptor Popuiation: Child Recreationalist

Receptor Age: Q-6
Cancer Risk Calculati Non Hazard Quotient
Intake/Exposure Intake/Exposure
EPC Ci trati CSF / Unit Risk Ci trati RfD/RfC
Exposure Exposure Exposure Chemical of oncentration nit Ris Cancer oncentration Hazard
Medium Medium Point Route Potentical Concermn CAS No. | Value Units Value Units Value Units Risk Value Units Value Units Quotient
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All Soil All Sail, Soil Ingestion 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [|8.0E-12 | mg/kg-day | 1.3E+05 | {(mg/kg-day)-1 1.0E-06 |[|9.4E-11 | mg/kg-day | 7.0E-10 mg/kg-day 1.3E-01
Particulates/Vapors p,p-DDT 50-29-3 5.8E-01 | mg/kg ||2.4E-07 | mg/kg-day | 3.4E-01 | {mg/kg-day}-1 8.2E-08 ||2.8E-06 | mg/kg-day | 5.0E-04 mg/kg-day 5.6E-03
IChloroform B7-66-3 7.4E-01 | mg/kg ||3.1E-07 | mg/kg-day | 3.1E-02 | {mg/kg-day}-1 9.6E-09 ||3.6E-06 | mg/kg-day | 1.0E-02 mg/kg-day 3.6E-04
cis-1,2-Dichloroethylene [156-59-2 51E+00 | mg/kg | 1.1E-05 | mg/kg-day - - - 2.5E-05 | mg/kg-day | 2.0E-03 mg/kg-day 1.3E-02
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |[4.9E-06 | mg/kg-day | 4.6E-02 | {mg/kg-day)-1 2.2E-07 ||1.1E-05 | mg/kg-day | 5.0E-04 mg/kg-day 2.1E-02
Exgosure Route Total 1.4E-06 1.7E-01
Dermal 2,3,7,8-TCDD Equivalenit746-01-6 | 1.9E-05 | mg/kg [|5.7E-13 | mg/kg-day | 1.3E+05 | {(mg/kg-day)-1 7.4E-08 ||6.7E-12 | mg/kg-day | 7.0E-10 mg/kg-day 9.5E-03
p,p-DDT 50-29-3 5.8E-01 | mg/kg |[1.7E-08 | mg/kg-day | 3.4E-01 | {mg/kg-day}-1 5.8E-09 ||2.0E-07 | mg/kg-day | 5.0E-04 mg/kg-day 4.0E-04
IChloroform B7-66-3 7.4E-01 | mg/kg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 mg/kg-day -
[Trichloroethene [79-01-6 2.2E+00 | mg/kg - - 4.6E-02 | {mg/kg-day)-1 - - - 5.0E-04 mg/kg-day -
Exgosure Route Total 8.0E-08 9.9E-03
Inhalation 2,3,7,8-TCDD Equivalenii746-01-6 | 1.9E-05 | mg/kg [|3.9E-11 ug/m3 3.8E+01 {ug/m3)-1 1.5E-09 ||4.5E-13 mg/m3 4.0E-08 mg/m3 1.1E-05
0,p-DDT 50-29-3 5.8E-01 | mg/kg [[7.3E-11| ug/m3 | 9.7E-05| (ug/m3)-1 74E-15 ||8.5E-13 | mg/m3 - - -
(Chloroform B67-66-3 7.4E-01 | mgtkeg |[f1.1E-03 ug/m3 2.3E-05 - 2.6E-08 [|1.3E-05 mg/m3 9.8E-02 mg/m3 1.3E-04
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg [f4.3E-02 ug/m3 - - - 9.5E-05 mg/m3 - - -
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |[2.1E-02 ug/m3 4.1E-06 {ug/m3)1 8.5E-08 |[4.6E-05 mg/m3 2.0E-03 mg/m3 2.3E-02
IExoosure Route Total 11E-07 2.3E-02
xposure Point Total 1.6E-06 2.1E-01
xposure Medium Total 1.6E-06 2.1E-01
edium Total 1.6E-06 2.1E-01
Surface Water Surface Water Surface Water Ingestion alpha-Chlordane 5103-71-9 | 1.1E-01 ug/L 2.9E-09 | mg/kg-day | 3.5E-01 | {(mg/kg-day}-1 1.0E-09 [|3.4E-08 | mg/kg-day | 5.0E-04 mg/kg-day 6.7E-05
Dieldrin B0-57-1 2.6E-01 ug/L 6.8E-09 | mg/kg-day | 1.6E+01 | {mg/kg-day}-1 1.1E-07 ||8.0E-08 | mg/kg-day | 5.0E-05 mg/kg-day 1.6E-03
igamma-Chlordane N2789-03-6 | 9.8E-02 ug/L 2.6E-09 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 9.0E-10 ||3.0E-08 | mg/kg-day | 5.0E-04 mg/kg-day 6.0E-05
w 1AEQ7 17E03
Dermal alpha-Chlordane 5103-71-9 | 1.1E-01 ug/L 5.1E-07 | mg/kg-day | 3.5E-01 | (mg/kg-day}-1 1.8E-07 ||5.9E-06 | mg/kg-day | 5.0E-04 mg/kg-day 1.2E-02
Dieldrin B0-57-1 2.6E-01 ug/L 3.5E-07 | mg/kg-day |1.6E+Q01 | (mg/kg-day)-1 5.6E-06 ||4.1E-06 | mg/kg-day | 5.0E-05 mg/kg-day 8.1E-02
igamma-Chlordane N2789-03-6 | 9.8E-02 ug/L 4.5E-07 | mg/kg-day | 3.5E-01 | {mg/kg-day}-1 1.6E-07 [|5.3E-06 | mg/kg-day | 5.0E-04 mg/kg-day 1.1E-02
IExoosure Route Total 59E-06 1.0E-01
Exposure Medium Total 6.0E-06 1.1E-01
Medium Total 6.0E-06 14E-01
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Sediment

Sediment Sediment Ingestion IAldrin 309-00-2 9.0E+00 | mg/kg ||3.8E-06 | mg/kg-day |1.7E+01 | (mg/kg-day)-1 | 6.4E-05 ||4.4E-05 | mg/kg-day | 3.0E-05 mg/kg-day 1.5E+00
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg [|5.6E-07 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 2.0E-07 ||6.5E-06 | mg/kg-day | 5.0E-04 mg/kg-day 1.3E-02
Dieldrin B0-57-1 6.1E+00 | mg/kg ||2.6E-06 | mg/kg-day | 1.6E+01 | (mg/kg-day)-1 | 4.1E-05 | 3.0E-05 | mg/kg-day | 5.0E-05 mg/kg-day 6.0E-01
igamma-Chlordane N2789-03-6 |1.5E+00 | mg/kg ||6.3E-07 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 2.2E-07 ||7.4E-06 | mg/kg-day | 5.0E-04 mg/kg-day 1.5E-02
Exgosure Route Total 1.1E-04 2 1E+00
Dermal IAldrin 309-00-2 9.0E+00 | mg/kg - - 1.7E+01 | {mg/kg-day}-1 - = - 3.0E-05 mg/kg-day -
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg [|2.4E-08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 8.5E-09 ||2.8E-07 | mg/kg-day | 5.0E-04 mg/kg-day 5.7E-04
Dieldrin B0-57-1 6.1E+00 | mg/kg ||2.8E-07 | mg/kg-day | 1.6E+01 | {mg/kg-day)-1 | 4.4E-06 | 3.2E-068 | mg/kg-day | 5.0E-05 mg/kg-day 6.5E-02
igamma-Chlordane N2789-03-6 |1.5E+00 | mg/kg ||2.7E-08 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 9.6E-09 ||3.2E-07 | mg/kg-day | 5.0E-04 mg/kg-day 6.4E-04
IExoosure Route Total 4.4E-06 6.6E-02
Exposure Medium Total 11E-04 2.2E+00
1.1E-04 2.2E+00

edium Total
Eece;tor Total: All Soil + Surface Water + Sediment

Notes:
bgs

CSF

EPA

EPC
mg/kg
mg/kg-day
{mg/kg-day)-1
mg/L
mg/m3
RAGS

RfC

RD
{ug/m3)-1

Total of Receptor Risks Across All Medigl]l 1E-04

Not available or not applicable

Below ground surface

Cancer slope factor

U.8. Environmental Protection Agency
Exposure point concentration
Miliigram per kilogram

Milligram per kilogram per day
1H{Milligram per kilogram per day)
Milligram per liter

Milligram per cubic meter

Risk Assessment Guidance for Superfund
Reference concentration

Reference dose

1/Microgram per cubic meter

Total of Receptor Hazards Across All Medigl]l 2E+00 ||
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TABLE 9.5.RME: EPA RAGS TABLE 9 - FUTURE CHILD RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

eceptor Age:

cenario Timeframe: Future

eceptor Population: Child Recreationalist

0-6

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concem ngestion|Dermal [inhalation| Exposure Primary ingestion| Dermal |inhalation| Exposure
Routes Total Target Organ(s) Routes Tota
Reproductive, Hepatic, Endocrine,
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent [1746-01-6 ||1.0E-06 |7.4E-08| 1.5E-09 | 1.1E-06 Respiratory, Hematologic, 1.3E-01 |9.5E-03 | 1.1E-05 | 1.4E-01
Developmental
Particulates / Vapors p,p'-DDT 50-29-3 8.2E-08 |5.8E-09| 7.1E-15 | 8.8E-08 Hepatic 5.6E-03 | 4.0E-04 - 6.0E-03
IChioroform 67-66-3 9.6E-09 - 2.6E-08 | 3.5E-08 Hepatic 3.6E-04 - 1.3E-04 | 5.0E-04
cis-1,2-Dichloroethylene  [156-59-2 - - - - Urinary, Whole Body 1.3E-02 - -

Trichloroethene 79016 |l22E07| - |85E08| 34Eo7 || Developmenial Cardiovaseuldr pqp0p| . |23E02 | 44E02

hemical Total 1.4E-06 |8.0E-08| 1.1E-07 || 1.6E-06 1.7E-01 | 9.9E-03 | 2.3E-02 || 1.9E-01

xposure Point Total 1.6E-06 1.9E-01

i Soil Total 1.6E-06 1.9E-01

Surface Water Surface Water Surface Water  @lpha-Chlordane 5103-71-9 ||1.0E-09 |1.8E-07 - 1.8E-07 Hepatic 6.7E-05 | 1.2E-02 - 1.2E-02
Dieldrin 60-57-1 1.1E-07 |5.6E-06 - 5.7E-06 Hepatic 1.6E-03 | 8.1E-02 - 8.3E-02

igamma-Chlordane 12789-03-6/|9.0E-10 |1.6E-07 - 1.6E-07 Hepatic 6.0E-05 | 1.1E-02 - 1.1E-02

hemical Total 1.1E-07 |5.9E-06 - 6.0E-06 1.7E-03 | 1.0E-01 - 1.1E-01

xposure Point Total 6.0E-06 1.1E-01

urface Water Total 6.0E-06 1.1E-01

Sediment Sediment Sediment Aldrin [309-00-2 ||6.4E-05 - - 6.4E-05 Hepatic 1.5E+00 - - 1.5E+00
aipha-Chlordane 5103-71-9 ||2.0E-07 |8.5E-09 - 2.0E-07 Hepatic 1.3E-02 | 5.7E-04 - 1.4E-02

Dieldrin 60-57-1 4.1E-05 4.4E-06 - 4.5E-05 Hepatic 6.0E-01 | 6.5E-02 - 6.6E-01

igamma-Chlordane 12789-03-6/|2.2E-07 |9.6E-09 - 2.3E-07 Hepatic 1.5E-02 | 6.4E-04 - 1.5E-02

hemical Total 1.1E-04 4.4E-06 - 1.1E-04 2.1E+00 | 6.6E-02 - 2.2E+00

xposure Point Total 1.1E-04 2.2E+00

ediment 1.1E-04 2.2E+00

Receptor Total: All Soil + Surface Water + Sediment 1E-04 2E+00
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TABLE 10.5.RME: EPA RAGS TABLE 10 - FUTURE CHILD RECREATIONALIST RISKS AND HAZARDS SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Future

eceptor Population: Child Recreationalist

eceptor Age: 06
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concem ngestion|Dermal [inhalation| Exposure Primary ingestion| Dermal |inhalation| Exposure
Routes Total Target Organ(s) Routes Tota
Reproductive, Hepatic, Endocrine,
All Soil All Soil, All Soil 2,3,7,8-TCDD Equivalent [1746-01-6 ||1.0E-06 [7.4E-08| 1.5E-09 | 1.1E-06 Respiratory, Hematologic, 1.3E-01 |9.5E-03 | 1.1E-05 | 1.4E-01
Developmental
Particulates / Vapors

hemical Total 1.0E-06 7.4E-08| 1.5E-09 || 1.1E-06 1.3E-01 |9.5E-03 | 1.1E-05 || 1.4E-01

xposure Point Total 1.1E-06 1.4E-01

i Soil Total 1.1E-06 1.4E-01

Surface Water Surface Water Surface Water  |Pieldrin 60-57-1 1.1E-07 |5.6E-06 - 5.7E-06 Hepatic 1.6E-03 | 8.1E-02 - 8.3E-02
hemical Total 1.1E-07 |5.6E-06 - 5.7E-06 1.6E-03 | 8.1E-02 - 8.3E-02

xposure Point Total 5.7E-06 8.3E-02

urface Water Total 5.7E-06 8.3E-02

Sediment Sediment Sediment Aldrin [309-00-2 ||6.4E-05 - - 6.4E-05 Hepatic 1.5E+00 - - 1.5E+00
Dieldrin 60-57-1 4.1E-05 4.4E-06 - 4.5E-05 Hepatic 6.0E-01 | 6.5E-02 - 6.6E-01

hemical Total 1.1E-04 4.4E-06 - 1.1E-04 2.1E+00 | 6.5E-02 - 2.1E+00

xposure Point Total 1.1E-04 2.1E+00

ediment 1.1E-04 2.1E+00

Receptor Total: All Soil + Surface Water + Sediment 1E-04 2E+00
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TABLE 7.6.RME: EPA RAGS TABLE 7 - FUTURE ADOLESCENT RECREATIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Population: Adolescent Recreationalist
Receptor Age: 7-16
Cancer Risk Calculations Noncancer Hazard Quotient
Intake/Exposure Intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RiD / RfC Hazard
Medium Medium Point Route Potentical Concern | CAS No. | Value Units || Value Units Value Units Risk |l Value Units Value Units i
Ali Soil All Solil, Soill Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg |[2.2E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 2.9E-07 ||1.6E-11 | mg/kg-day | 7.0E-10 | mg/kg-day 22E-02
Particulates/Vapors p,p-DDT 50-29-3 5.8E-01 | mg/kg [ 6.7E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 2.3E-08 |[4.7E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 9.4E-04
IChloroform 67-66-3 7.4E-01 | mg/kg [ 8.6E-08 | mg/kg-day | 3.1E-02 | (mg/kg-day)-1 | 2.7E-09 |[6.0E-07 | mg/kg-day | 1.0E-02 | mg/kg-day 6.0E-05
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg | 1.8E-06 | mg/kg-day - - - 4.2E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 2.1E-03
[Trichloroethene 79-01-6 22E+00 | mg/kg || 7.6E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 3.5E-08 |[|1.8E-06 | mg/kg-day | 5.0E-C4 | mg/kg-day 3.6E-03
xposure Route Total 3.5E-07 29E-02
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [[2 1E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 2.8E-08 ||1.5E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 2.1E-03
p,p'-DDT 60-29-3 5.8E-01 | mg/kg |(6.4E-09 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 2.2E-09 ||4.5E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 8.9E-05
IChloroform 67-66-3 7A4E-01 | mg/kg - - 3.1E-02 | {mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mglkg-day -
[Trichloroethene 79-01-6 2.2E+00 | mg/kg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mglkg-day -
3.0E-08 2.2E-03
Inhalation 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg |[6.5E-11 ug/m3 3.8E+01 {ug/m3)1 2.5E-09 [|4.5E-13 mg/m3 | 4.0E-08 mg/m3 1.1E-05
lo,p"-DDT 50-29-3 5.8E-01 | mgkg |[12E-10| ugm3 |97E-05| (ugm3)1 12E-14 [[8.5E-13| mgim3 - - -
IChloroform 67-66-3 7A4E-01 | mg/kg [ 1.9E-03 ug/m3 2.3E-056 - 4.3E-08 |[1.3E-05 mg/m3 9.8E-02 mg/m3 1.3E-04
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg | 4.1E-02 ug/m3 - - - 9.5E-05| mg/m3 - - -
[Trichloroethene 79-01-6 2.2E+00 | mg/kg || 2.0E-02 ug/m3 41E-06 | (ug/m3)-1 8.0E-08 [|4.6E-05| mg/m3 |2.0E-03 mg/m3 2.3E-02
xposure Route Total 13E-07 2.3E-02
xposure Point Total 54E-07 54E-02
xposure Medium Total 51E-07 54E-02
[Medium Total 5.4E-07 54E-02
Surface Water Surface Water Surface Water Ingestion alpha-Chlordane 5103-71-9 | 1.1E-01 | ug/L | 1.6E-09 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 5.6E-10 ||1.1E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 2.2E-05
Dieldrin 60-57-1 26E-01| ug/ll |[[3.8E-09 | mg/kg-day |1.6E+01|{mg/kg-day)-1 | 6.1E-08 ||2.7E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 5.3E-04
gamma-Chlordane 12789-03-6 |9.8E-02 | ug/L |(1.4E-09 | mg/kg-day | 3.5E-C1 | {mg/kg-day)-1 | 5.0E-10 ||1.0E-19 | mg/kg-day | 5.0E-04 | mg/kg-day 2.0E-05
xposure Route Total 62E-08 57E-04
Dermal alpha-Chlordane 5103-71-9 | 1.1E-01 | ug/L |}6.5E-07:| mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 2.3E-07 |[4:5E-06: mg/kg-day | 5.0E-04 | mg/kg-day 9.1E-03
Dieldrin 60-57-1 2.6E-01| ug/ll |[[44E-07) mg/kg-day |1.6E+01|(mg/kg-day)-1| 7.1E-06 |/3.1E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 6.2E-02
gamma-Chlordane 12789-03-6 |9.8E-02 | ug/L |[5.8E-07 | mg/kg-day | 3.5E-C1 | {mg/kg-day)-1 | 2.0E-07 ||4.0E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 8.1E-03
xposure Route Total 7.5E-06 79E-02
Exposure Medium Total 7.6E-06 8.0E-02
Medium Total 7.6E-06 8.0E-02
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Sediment

Sediment Sediment Ingestion iAldrin [309-00-2 9.0E+00 | mg/kg || 1.1E-06 | mg/kg-day | 1.7E+01 | {mg/kg-day)-1 | 1.8E-05 ||7.4E-06 | mg/kg-day | 3.0E-05 | mg/kg-day 2.5E-01
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg | 1.6E-07 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 5.4E-08 ||1.1E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 22E-03
Dieldrin 60-57-1 6.1E+00 | mg/kg || 7.1E-G7 | mg/kg-day | 1.6E+01 | {(mg/kg-day)-1 | 1.1E-05 ||5.0E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 9.9E-02
gamma-Chlordane 12789-03-6 |1.5E+0C | mg/kg |(1.8E-07 | mg/kg-day | 3.5E-C1 | {(mg/kg-day)-1 | 6.1E-08 ||1.2E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 2.5E-03
2.9E-05 3.5E-01
Dermal iAldrin 309-00-2 9.0E+00 | mg/kg - - 1.7E+01 | (mg/kg-day)-1 - - - 3.0E-05 | mglkg-day -
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg || 2.8E-08 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 9.8E-09 |[|2.0E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 3.9E-04
Dieldrin 60-57-1 6.1E+00 | mg/kg || 3.2E-07 | mg/kg-day | 1.6E+01 | {mg/kg-day)-1 | 5.1E-06 |(2.2E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 4.5E-02
gamma-Chlordane 12789-03-6 |1.5E+0C | mg/kg |(3.2E-08 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 1.1E-08 ||2.2E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 4.4E-04
xposure Route Total 51E-06 4.6E-02
Exposure Medium Total 3.5E-05 4.0E-01
35E-05 4 0F-01

Eece:tor Total: Ali Soil + Surface Water + Sediment

Notes:
bgs

CSF

EPA

EPC
mg/kg
mgrkg-day
{mg/kg-day)-1
mg/L
mg/m3
RAGS
RfC

RD
{ug/m3)31

Total of Receptor Risks Across All Medidll 4E-05

Not available or not applicable

Below ground surface

Cancer slope factor

U.S. Environmental Protection Agency
Exposure point concentration
Milligram per kilogram

Milligram per kilogram per day
1/{Milligram per kilogram per day)
Milligram per liter

Milligram per cubic meter

Risk Assessment Guidance for Superfund
Reference concentration

Reference dose

1/Microgram per cubic meter

Total of Receptor Hazards Across All Medidl SE-01
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TABLE 9.6.RME: EPA RAGS TABLE 9 - FUTURE ADOLESCENT RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future

Receptor Population: Adolescent Recreationalist

Receptor Age: 7-18
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion|Dermal [Inhalation| Exposure Primary Ingestion| Dermal [Inhalation| Exposure
Routes Total Target Organ(s) Routes Totall
Reproductive, Hepatic, Endocrine,
All Soil All Soil, All Soil P.3,7,8-TCDD Equivalent [1746-01-6 ||2.8E-07 |2.8E-08| 2.5E-08 | 3.2E-07 Respiratory, Hematologic, 2.2E-02 [ 2.1E-03 | 1.1E-05 | 2.4E-02
Developmental
Particulates / Vapors p.p’-DDT 50-26-3 2.3E-08 [2.2E-08| 1.2E-14 | 2.5E-08 Hepatic 9.4E-04 | 8.9E-05 - 1.0E-03
[Chloroform B67-66-3 2.7E-09 - 4.3E-08 | 4.5E-08 Hepatic 6.0E-05 - 1.3E-04 | 1.9E-04
cis-1,2-Dichloroethylene  [156-59-2 - - - -- Urinary, Whole Body 2.1E-03 - -

Trichloroethene 79-01-6 [l35E-08| - |80E-08| 12E.07 [ Developmenta Cardiovascular, \zepg3| . |23E02 | 26E-02

hemical Total 3.5E-07 (3.0E-08| 1.3E-07 || 5.1E-07 2.9E-02 [ 2.2E-03 | 2.3E-02 || 5.2E-02

xposure Point Total 5.1E-07 5.2E-02

Il Soil Total 5.1E-07 5.2E-02

Surface Water Surface Water Surface Water  @lpha-Chlordane 5103-71-9 |[5.6E-10 |2.3E-07 - 2.3E-07 Hepatic 2.2E-05 | 9.1E-03 - 9.1E-03
Dieldrin B0-57-1 6.1E-08 (7.1E-06 - 7.1E-06 Hepatic 5.3E-04 | 6.2E-02 - 6.2E-02

lgamma-Chlordane 12789-03-6|5.0E-10 [2.0E-07 - 2.0E-07 Hepatic 2.0E-05 | 8.1E-03 - 8.1E-03

hemical Total 6.2E-08 (7.5E-06 - 7.86E-06 5.7E-04 | 7.9E-02 - 8.0E-02

xposure Point Total 7.6E-08 8.0E-02

urface Water Total 7.6E-06 8.0E-02

Sediment Sediment Sediment Aldrin [309-00-2 |[1.8E-05 - - 1.8E-05 Hepatic 2.5E-01 - - 2.5E-01
lalpha-Chlordane 5103-71-9 |[5.4E-08 |9.8E-09 - 6.4E-08 Hepatic 2.2E-03 | 3.9E-04 - 2.8E-03

Dieldrin B0-57-1 1.1E-05 |5.1E-06 - 1.6E-05 Hepatic 9.9E-02 | 4.5E-02 - 1.4E-01

lgamma-Chlordane 12789-03-6||6.1E-08 [1.1E-08 - 7.3E-08 Hepatic 2.5E-03 | 4.4E-04 - 2.9E-03

hemical Total 2.9E-05 (5.1E-06 - 3.5E-05 3.5E-01 | 4.6E-02 - 4.0E-01

xposure Point Total 3.5E-05 4.0E-01

ediment 3.5E-05 4.0E-01

Receptor Total: All Soil + Surface Water + Sediment 4E-05 5E-01
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TABLE 10.6.RME: EPA RAGS TABLE 10 - FUTURE ADOLESCENT RECREATIONALIST RISKS AND HAZARDS SUMMARY- RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Poputation: Adolescent Recreationalist
Receptor Age: 7-16
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion|Dermal |Inhalation| Exposure Primary Ingestion| Dermal |Inhalation| Exposure
Routes Tota Target Organ(s) Routes Total
All Soil Alf Soil, All Soil - - - - - - - - - - -
Particulates / Vapors
hemical Total - - - - - - - -
xposure Point Total - --
il Soil Total 0.0E+00 0.0E+00
Surface Water Surface Water Surface Water  [Dieldrin 60-57-1 6.1E-08 |7.1E-06 - 7.1E-06 Hepatic 5.3E-04 |6.2E-02 - 6.2E-02
hemical Total 6.1E-08 |7.1E-06 - 7.1E-06 5.3E-04 |6.2E-02 - 6.2E-02
xposure Point Total 7.1£-06 6.2E-02
urface Water Total 7.1E-06 6.2E-02
Sediment Sediment Sediment Aldrin B09-00-2 [[1.8E-05| - - 1.8E-05 Hepatic 2.5E-01 - - 2.5E-01
Dieldrin 60-57-1 1.1E-05 5.1E-06 - 1.6E-05 Hepatic 9.9E-02 |4.5E-02 - 1.4E-01
hemical Total 2.9E-05 [5.1E-06 - 3.4E-05 3.5E-01 |4.5E-02 - 3.9E-01
xposure Point Total 3.4E-05 3.9E-01
ediment 3.4E-05 3.9E-01
Receptor Total: All Soil + Surface Water + Sediment 4E-05 5E-01
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TABLE 7.7.RME: EPA RAGS TABLE 7- FUTURE ADULT RECREATIONALIST CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Future
Receptor Population: Adult Recreationalist
Receptor Age: >16
Cancer Risk Calculations Noncancer Hazard Quotient
Intake/Exposure Intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RiD / RfC Hazard
Medium Medium Point Route Potentical Concern | CAS No. | Value Units || Value Units Value Units Risk |l Value Units Value Units i
Ali Soil All Solil, Soill Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg | 1.4E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.8E-07 ||4.9E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 6.9E-03
Particulates/Vapors p,p-DDT 50-29-3 5.8E-01 | mg/kg [ 4.2E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.4E-08 |[1.5E-07 | mg/kg-day | 5.0E-04 | mglkg-day 2.9E-04
IChloroform 67-66-3 7.4E-01 | mg/kg [ 5.4E-08 | mg/kg-day | 3.1E-02 | (mg/kg-day)-1 | 1.7E-09 |[1.9E-07 | mg/kg-day | 1.0E-02 | mg/kg-day 1.9E-05
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg |/3.7E-07 | mg/kg-day - - - 1.3E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 6.5E-04
[Trichloroethene 79-01-6 22E+00 | mg/kg || 1.6E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 7.3E-09 |[|5.5E-07 | mg/kg-day | 5.0E-C4 | mg/kg-day 1.1E-03
xposure Route Total 2.0E-07 9.0E-03
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg |[[ 1.8E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 2.3E-08 ||6.2E-13 | mg/kg-day | 7.0E-10 | mg/kg-day 8.8E-04
p,p'-DDT 60-29-3 5.8E-01 | mg/kg |(5.3E-09 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.8E-09 |/1.8E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 3.7E-05
IChloroform 67-66-3 7A4E-01 | mg/kg - - 3.1E-02 | {mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mglkg-day -
[Trichloroethene 79-01-6 2.2E+00 | mg/kg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mglkg-day -
2.5E-08 92E-04 |
Inhalation 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg |[2.4E-11 ug/m3 3.8E+01 {ug/m3)1 9.0E-10 [|8.3E-14 mg/m3 | 4.0E-08 mg/m3 2.1E-06
lo,p"-DDT 50-29-3 5.8E-01 | mgkg |[45E-11| ugm3 |97E-05| (ugm3)1 44E-15 ||16E-13 | mgim3 - - -
IChloroform 67-66-3 7.A4E-01 | mg/kg [ 6.8E-04 ug/m3 2.3E-056 - 1.6E-08 [[2.4E-06 mg/m3 9.8E-02 mg/m3 2.4E-05
cis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg | 5.0E-03 ug/m3 - - - 1.7E-05 | mgim3 - - -
[Trichloroethene 79-01-6 2.2E+00 | mg/kg || 2.4E-03 ug/m3 41E-06 | (ug/m3)-1 9.8E-09 [|8.4E-66 | mg/m3 |2.0E-03 mg/m3 4.2E-03
xposure Route Total 2.6E-08 4.2E-03
xposure Point Total 2.5E-07 14E-02
xposure Medium Total 2.5E-07 14E-02
[Medium Total 2.5E-07 1AE-02
Surface Water Surface Water Surface Water Ingestion alpha-Chlordane 5103-71-9 | 1.1E-01 | wug/L | 1.0E-11 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 3.5E-10 ||3.5E-09 | mg/kg-day | 5.0E-04 | mg/kg-day 7.0E-06
Dieldrin 60-57-1 26E-01| ug/l |[(2.4E-09 | mg/kg-day |1.6E+01|{mg/kg-day)-1 | 3.8E-08 |/8.2E-09 | mg/kg-day | 5.0E-05 | mg/kg-day 1.6E-04
gamma-Chlordane 12789-03-6 |9.8E-02 | ug/L |[8.9E-10 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 3.1E-10 ||3.1E-089 | mg/kg-day | 5.0E-04 | mg/kg-day 6.2E-06
xposure Route Total 3.8E-08 1.8E-04
Dermal alpha-Chlordane 5103-71-9 | 1.1E-01 | ug/L | 6.3E-07 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 2.2E-07 |[2:2E:06:| mg/kg-day | 5.0E-04 | mg/kg-day 4.4E-03
Dieldrin 60-57-1 26E-01| ug/l |[[4.3E-07 | mg/kg-day |1.6E+01|(mg/kg-day)-1 | 6.9E-06 | 1.5E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 3.0E-02
gamma-Chlordane 12789-03-6 |9.8E-02 | ug/lL |[5.6E-07 | mg/kg-day | 3.5E-C1 | {mg/kg-day)-1 | 2.0E-07 ||2.0E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 3.9E-03
xposure Route Total 7.3E-06 3.8E-02
Exposure Medium Total 7.3E-06 39E-02
Medium Total 7.3E-06 39E-02 1l
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Sediment

Sediment Sediment Ingestion iAldrin [309-00-2 9.0E+00 | mg/kg || 6.5E-G7 | mg/kg-day | 1.7E+01 | {mg/kg-day)-1 | 1.1E-05 ||2.3E-06 | mg/kg-day | 3.0E-05 | mg/kg-day 7.6E-02
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg || 9.7E-08 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 3.4E-08 ||3.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 6.8E-04
Dieldrin 60-57-1 6.1E+00 | mg/kg || 4.4E-07 | mg/kg-day | 1.6E+C1 | {mg/kg-day)-1 | 7.0E-G6 ||1.5E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 3.1E-02
gamma-Chlordane 12789-03-6 |1.5E+0C | mg/kg |(1.1E-07 | mg/kg-day | 3.5E-C1 | {mg/kg-day)-1 | 3.8E-08 ||3.8E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 7.6E-04
1.8E-05 14E-01
Dermal iAldrin 309-00-2 9.0E+00 | mg/kg | = - 1.7E+01 | (mg/kg-day)-1 - - - 3.0E-05 | mglkg-day -
alpha-Chlordane 5103-71-9 |1.3E+00 | mg/kg || 2.6E-08 | mg/kg-day | 3.5E-01 | {mg/kg-day)-1 | 9.2E-09 ||9.2E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.8E-04
Dieldrin 60-57-1 6.1E+00 | mg/kg || 3.0E-G7 | mg/kg-day | 1.6E+C1 | {(mg/kg-day)-1 | 4.8E-06 ||1.1E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 21E-02
gamma-Chlordane 12789-03-6 |1.5E+0C | mg/kg |(3.0E-08 | mg/kg-day | 3.5E-C1 | {mg/kg-day)-1 | 1.0E-08 ||1.0E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 2.1E-04
xposure Route Total 4.8E-06 21E-02
Exposure Medium Total 2.3E-05 1.3E-01
23E-05 13E-01

Eece:tor Total: Ali Soil + Surface Water + Sediment

Notes:
bgs

CSF

EPA

EPC
mg/kg
mgrkg-day
{mg/kg-day)-1
mg/L
mg/m3
RAGS
RfC

RD
{ug/m3)31

Total of Receptor Risks Across All Medidll 3E-05

Not available or not applicable

Below ground surface

Cancer slope factor

U.S. Environmental Protection Agency
Exposure point concentration
Milligram per kilogram

Milligram per kilogram per day
1/{Milligram per kilogram per day)
Milligram per liter

Milligram per cubic meter

Risk Assessment Guidance for Superfund
Reference concentration

Reference dose

1/Microgram per cubic meter

Total of Receptor Hazards Across All Medidl 2E-01
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TABLE 9.7.RME: EPA RAGS TABLE 9 - FUTURE ADULT RECREATIONALIST SUMMARY OF RECEPTOR RISKS AND HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Receptor Age:

Bcenario Timeframe: Future

Receptor Population: Adult Recreationalist

>16

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ngestion|Dermal [Inhalation| Exposure Primary Ingestion| Dermal [Inhalation| Exposure
Routes Total Target Organ(s) Routes Totall
Reproductive, Hepatic, Endocrine,
All Soil All Soil, All Soil P.3,7,8-TCDD Equivalent [1746-01-6 ||1.8E-07 |2.3E-08| 8.0E-10 | 2.0E-07 Respiratory, Hematologic, 6.9E-03 | 8.8E-04 | 2.1E-06 | 7.8E-03
Developmental
Particulates / Vapors p.p’-DDT 50-26-3 1.4E-08 |1.8E-09| 4.4E-15 | 1.6E-08 Hepatic 2.9E-04 | 3.7E-05 - 3.3E-04
[Chloroform B67-66-3 1.7E-08 - 1.6E-08 | 1.7E-08 Hepatic 1.8E-05 - 24E-05 | 4.3E-05
cis-1,2-Dichloroethylene  [156-59-2 - - - -- Urinary, Whole Body 6.5E-04 - -

Trichloroethene 7o-016 [73E:00| - |98E-09| 17E.08 [ Developmenta, Cardiovascular, \yqpo3| . |42E03 | 53E-03

hemical Total 2.0E-07 [2.5E-08| 2.6E-08 || 2.5E-07 9.0E-03 | 9.2E-04 | 4.2E-03 || 1.3E-02

xposure Point Total 2.5E-07 1.3E-02

Il Soil Total 2.5E-07 1.3E-02

Surface Water Surface Water Surface Water  @lpha-Chlordane 5103-71-9 |[3.5E-10 |2.2E-07 - 2.2E-07 Hepatic 7.0E-06 | 4.4E-03 - 4.4E-03
Dieldrin B0-57-1 3.8E-08 (6.9E-06 - 6.9E-06 Hepatic 1.6E-04 | 3.0E-02 - 3.0E-02

lgamma-Chlordane 12789-03-6|3.1E-10 [2.0E-07 - 2.0E-07 Hepatic 6.2E-06 | 3.9E-03 - 3.9E-03

hemical Total 3.8E-08 (7.3E-06 - 7.3E-06 1.8E-04 | 3.8E-02 - 3.9E-02

xposure Point Total 7.3E-08 3.9E-02

urface Water Total 7.3E-06 3.9E-02

Sediment Sediment Sediment Aldrin [809-00-2 |[1.1E-05 - - 1.1E-05 Hepatic 7.8E-02 - - 7.8E-02
lalpha-Chlordane 5103-71-9 |[3.4E-08 |9.2E-09 - 4.3E-08 Hepatic 6.8E-04 | 1.8E-04 - 8.6E-04

Dieldrin B0-57-1 7.0E-06 (4.8E-06 - 1.2E-05 Hepatic 3.1E-02 | 2.1E-02 - 5.2E-02

lgamma-Chlordane 12789-03-6||3.8E-08 [1.0E-08 - 4.9E-08 Hepatic 7.8E-04 | 2.1E-04 - 9.7E-04

hemical Total 1.8E-05 |4.8E-06 - 2.3E-05 1.1E-01 | 2.1E-02 - 1.3E-01

xposure Point Total 2.3E-05 1.3E-01

ediment 2.3E-05 1.3E-01

Receptor Total: All Soil + Surface Water + Sediment 3E-05 2E-01
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TABLE 10.7.RME: EPA RAGS TABLE 10 - FUTURE ADULT RECREATIONALIST RISKS AND HAZARDS SUMMARY- RME
DES MOINES TCE SITE, DES MOINES, IOWA

Ecenario Timeframe: Future
Receptor Population: Adult Recreationalist

Receptor Age. =18

Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern ion| Dermal [Inhalati Exposure Primary h i Demnal |inhalati Exposure
Routes Total Target Organ(s) Routes Totall
All Soil All Soil, All Soil - - - - - - - - - - -
Particulates / Vapors
[Fhemical Total - - - - — — - -
xposure Point Total - -
Hl Soif Total 0.0E+00 0.0E+00
Surface Water Surface Water Surface Water  ieldrin B0-571  [[3.8E-08[6.9E-06] - 6.9E-06 Hepatic 1.6E-04 [3.0E02] - 3.0E-02
[Ehemical Total 3.8E-08 |6.9E-06 - B.9E-06 1.6E-04 | 3.0E-02 - 3.0E-02
xposure Point Total B8.9E-06 3.0E-02
urface Water Total B.9E-06 3.0E-02
i di di {Aldrin 308-00-2 ||1.1E-05 - - 1.1E-05 Hepatic 7.6E-02 - - 7.8E-02
Dieldrin B0-57-1 7.0E-06 |4.8E-06 - 1.2E-05 Hepatic 3.1E-02 | 2.1E02 - 5.2E-02
[Ehemical Total 1.8E-05 |4.8E-06 - 23E-05 1.1E-01 | 2.1E02 - 1.3E-01
xposure Point Total 23E-05 1.3E-01
|pediment 23E-05 1.3E-01
Receptor Total: All Soil + Surface Water + Sediment 3E05 2E01
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TABLE 7.8.RME: EPA RAGS TABLE 7 - CURRENT/FUTURE YOUTH TRESSPASSER CALCULATION OF CHEMICAL CANCER RISKS AND
NON-CANCER HAZARDS - RME

DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Current/Future
Receptor Population: Youth Tresspasser
Receptor Age: 7-16
Cancer Risk Calculations Noncancer Hazard Quotient
intake/Exposure intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Potentical Concern CAS No. | Value Units Value Units Value Units Risk Value Units Value Units Quotient
Surface Soll Surface Soil, Surface Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|1.1E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.4E-07 |[7.6E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.1E-02
Particulates/Vapors p.p-DDT 50-29-3 2.3E+00 | mg/kg |f 1.3E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 4.3E-08 |9.0E-07 | mgikg-day | 5.0E-04 | mg/kg-day 1.8E-03
[Chloroform B67-66-3 7.4E-01 | mg/kg [|4.2E-08 | mglikg-day | 3.1E-02 | (mg/kg-day)-1 | 1.3E-09 ||2.9E-07 | mg/kg-day | 1.0E-02 | mg/kg-day 2.9E-05
kcis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg [[2.0E-08 | mg/kg-day - - - 4 .8E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 2.4E-03
[Trichloroethene [79-01-6 44E+00 | mg/kg || 7.5E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 3.4E-08 |[[1.7E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 3.5E-03
xposure Route Total 2.2E07 1.9E-02
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg || 1.0E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.3E-08 |[7.2E-13 | mg/kg-day | 7.0E-10 | mg/kg-day 1.0E-03
p.p-DDT 50-29-3 2.3E+00 | mg/kg |[f 1.2E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 4.1E-09 | 8.5E-08 | mgikg-day | 5.0E-04 | mg/kg-day 1.7E-04
[Chloroform B67-66-3 7.4E-01 | mglkg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mgrkg-day -
kcis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 4.4E+00 | mglkg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 1.8E-08 1.2E-03
Inhalation R,3,7,8-TCDD Equivalen|t746-01-6 | 1.9E-05 | mg/kg |[1.0E-11 ug/m3  [3.8E+01| (ug/m3)-1 40E-10 ||7.3E-14 | mg/m3 | 4.0E-08 mg/m3 1.8E-06
b,p-DDT 50-29-3 23E+00| mg/kg ||7.8E-11 ug/m3 9.7E-05 | (ug/m3)-1 7.5E-15 |[|5.4E-13 | mg/m3 - - -
[Chloroform B7-66-3 7.4E-01 | mg/kg |[3.0E-04 ug/m3 2.3E-05 - 6.9E-09 ||2.1E-06 | mg/m3 | 9.8E-02 mg/m3 2.1E-05
cis-1,2-Dichloroethylene |156-59-2 1.2E+01 | mg/kg || 1.5E-02 ug/m3 - - - 3.6E-05 | mgim3 -- - -
[Trichloroethene 79-01-6 4 4E+00 | mglkg |[6.4E-03 ug/m3 4.1E-06 (ug/m3)-1 2.6E-08 ||1.5E-05| mg/m3 |[2.0E-03 mg/m3 7.5E-03
xposure Route Total| 3.4E-08 7.5E-03
posure Point Total 2.7E-07 2.7E-02
posure Medium Total 2.7E-07 2.7E-02
|Medium Total 2.7E-07 27E-02
All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|1.1E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.4E-07 |[7.6E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.1E-02
Particulates/Vapors p.p-DDT 50-29-3 5.8E-01 | mgkg [|3.3E-08 | mgikg-day | 3.4E-01 | (mg/kg-day)-1 | 1.1E-08 |/2.3E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 4.6E-04
[Chloroform B67-66-3 7.4E-01 | mg/kg [|4.2E-08 | mgikg-day | 3.1E-02 | (mg/kg-day)-1 | 1.3E-09 ||2.9E-07 | mg/kg-day | 1.0E-02 | mgr/kg-day 2.9E-05
kcis-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg [(8.7E-07 | mgikg-day - - - 2.0E-06 | mglkg-day | 2.0E-03 | mg/kg-day 1.0E-03
[Trichloroethene [79-01-6 2.2E+00 | mg/kg |[3.7E-07 | mg/kg-day | 4.6E-02 | (mg/kg-day)-1 | 1.7E-08 | 8.6E-07 | mgikg-day | 5.0E-04 | mg/kg-day 1.7E-03
xposure Route Total 1.7E-07 1.4E-02
Dermal ,3,7,8-TCDD Equivalen{1746-01-6 | 1.9E-05 | mg/kg || 1.0E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.3E-08 ||7.2E-13 | mglikg-day | 7.0E-10 | mg/kg-day 1.0E-03
p.p-DDT 50-29-3 5.8E-01 | mg/kg |[3.1E-09 | mgikg-day | 3.4E-01 | (mg/kg-day)-1 | 1.0E-09 ||2.2E-08 | mg/kg-day | 5.0E-04 | mgrkg-day 4.3E-05
hloroform B67-66-3 7.4E-01 | mgikg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mg/kg-day -
is-1,2-Dichloroethylene [156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
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[Trichloroethene 79-01-6 2.2E+00| mg/kg - ‘ - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
xposure Route Total 1.4E-08 1.1E-03
Inhalation 2,3,7,8-TCDD Equivalen|t746-01-6 | 1.9E-05 | mg/kg |[f1.0E-11 ug/m3  [3.8E+01| (ug/m3)-1 40E-10 ||7.3E-14 | mg/m3 | 4.0E-08 mg/m3 1.8E-06
b,p-DDT 50-29-3 5.8E-01 | mg/kg [(2.0E-11 ug/m3 9.7E-05 | (ug/m3)-1 1.9E-15 ||1.4E-13 | mg/m3 - - -
[Chloroform B7-66-3 7.4E-01 | mg/kg [f3.0E-04 ug/m3 2.3E-05 - 6.9E-09 ||2.1E-06 | mg/m3 | 9.8E-02 mg/m3 2. 1E-05
cis-1,2-Dichloroethylene |156-59-2 5.1E+00 | mg/kg [|6.6E-03 ug/m3 - - - 1.5E-05 mgim3 -- - -
[Trichloroethene 79-01-6 2.2E+00| mg/kg [|3.2E-03 ug/m3 4.1E-06 (ug/m3)-1 1.3E-08 ||7.4E-06 mg/im3 2.0E-03 mg/m3 3.7E-03
posure Route Total 2.0E-08 37E-03
xposure Point Total 2.0E-07 1.9E-02
xposure Medium Total 2.0E-07 1.9E-02
[Medium Total 2.0E-07 1.9E-02
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Surface Water Surface Water Surface Water Ingestion lalpha-Chlordane b103-71-9 | 1.1E-01 ug/l || 7.8E-10 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 2.7E-10 |[5.4E-09 | mg/kg-day | 5.0E-04 | mg/kg-day 1.1E-05
Dieldrin B0-57-1 26E-01 | uglt [|1.8E-09 | mgikg-day |1.8E+01 | (mg/kg-day)-1 | 2.9E-08 | 1.3E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 2.6E-04
lgamma-Chlordane 12789-03-6 | 9.8E-02 | wug/L |[|6.9E-10 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 2.4E-10 [|4.8E-09 | mg/kg-day | 5.0E-04 | mg/kg-day 9.7E-08

xposure Route Total 3.0E-08 2.8E-04
Dermal lalpha-Chlordane b103-71-9 | 1.1E-01 ug/l  ||3.1E-07 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 1.1E-07 |[1.4E-05 | mg/kg-day | 5.0E-04 | mg/kg-day 2.7E-02
Dieldrin B0-57-1 26E-01 | uglt [|2.1E-07 | mgikg-day |1.8E+01 | (mg/kg-day)-1 | 3.4E-06 |/9.3E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 1.9E-01
lgamma-Chlordane 12789-03-6 | 9.8E-02 | wug/L [|2.8E-07 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 9.8E-08 [|1.2E-05 | mg/kg-day | 5.0E-04 | mg/kg-day 2.4E-02
posure Route Total 3.6E-06 2.4E-01 |
xposure Medium Total 3.7E-06 2.4E-01
[Medium Total 37E-06 2.4E-01
Sediment Sediment Sediment Ingestion Aldrin [309-00-2 9.0E+00 | mg/kg |[5.1E-07 | mg/kg-day |1.7E+01 | (mg/kg-day)-1 | 8.7E-06 | 3.6E-08 | mgikg-day | 3.0E-05 | mg/kg-day 1.2E-01
lalpha-Chlordane b103-71-9 |1.3E+00| mg/kg [|7.5E-08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 2.6E-08 |[5.3E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.1E-03
Dieldrin B0-57-1 6.1E+00 | mg/kg [|3.4E-07 | mg/kg-day | 1.6E+01 | (mg/kg-day)-1 | 5.5E-06 |[[2.4E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 4.8E-02
lgamma-Chlordane 12789-03-6 | 1.5E+00 | mglkg |(B.51E-08| mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 3.0E-08 [|6.0E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.2E-03
xposure Route Total 1.4E-05 1.7E-01
Dermal Aldrin [309-00-2 9.0E+00 | mg/kg - - 1.7E+01 | (mg/kg-day)-1 - - - 3.0E-05 | mg/kg-day -
lalpha-Chlordane ©103-71-9 |1.3E+00| mgtkg ||9.5E-09 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 3.3E-09 |[/6.7E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.3E-04
Dieldrin B0-57-1 6.1E+00 | mg/kg [|1.1E-07 | mg/kg-day | 1.6E+01 | (mg/kg-day)-1 | 1.7E-06 |[[7.6E-07 | mg/kg-day | 5.0E-05 | mg/kg-day 1.5E-02
lgamma-Chlordane 12789-03-6 | 1.5E+00 | mglkg || 1.1E-08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 3.8E-09 [|7.5E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 1.5E-04
xposure Route Total 1.7E-06 1.6E-02
posure Medium Total 1.6E-05 19E-01 |
edium Total 1.8E-05 1.9E-01
eceptor Total:Surface Soil + Surface Water + Sediment Total of Receptor Risks Across All Medi 2E-05 Total of Receptor Hazards Across All Medi 4E-01
eceptor Total: All Soil + Surface Water + Sediment Total of Receitor Risks Across All Medij 2E-05 Total of Receitor Hazards Across All Medij AE-01 |l
Notes:
- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RD Reference dose
(ug/m3)-1 1/Microgram per cubic meter
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TABLE 9.8.RME: EPA RAGS TABLE 9 - CURRENT AND FUTURE ADOLESCENT TRESSPASSER SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -RME
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Current/Future
eceptor Population: Youth Tresspasser
eceptor Age: 7-16
Medium Exposure Medium Exposure Point Chemical of CAS No. Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern Ingestion | Dermal |Inhalation | Exposure Primary Ingestion | Dermal |Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil, Surface Soil 0 3.7.8-TCDD Equivalent 1.4E07 |1.3E-08 | 40E-10 | 1.5E-07 Reproductive, Hepatic, Endocrine, Respiratory, 11E02 |1.0E-03 | 1.8E-06 1.2E02
1746-01-6 Hematologic, Developmental
Particulates / Vapors p,p-DDT 50-29-3 43E-08 [4.1E-09 | 75E-15 | 4.8E-08 Hepatic 1.8E-03 |1.7E-04 - 2.0E-03
Chloroform B67-66-3 1.3E-09 - 6.9E-09 | 8.2E-09 Hepatic 2.9E-05 - 2.1E-05 5.1E-05
cis-1,2-Dichloroethylene [156-59-2 - - - - Urinary, Whole Body 2.4E-03 - - 2.4E-03
Trichloroethene [79-01-6 3.4E-08 - 2.6E-08 6.1E-08 Developmental, Cardiovascular, immune 3.5E-03 - 7.5E-03 1.1E-02
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hemical Total 2.2E-07 |1.8E-08 | 3.4E-08 2.7E-07 1.9E-02 [1.2E-03 | 7.5E-03 2.7E-02
xposure Point Total 2.7E-07 2.7E-02
urface Soil Total 2.7E-07 2.7E-02
All Soil Al Soil Al Soil 0.3.7.8-TCDD Equivalent{1746-01-6 || 1.4E-07 | 1.3E-08 | 40E-10 | 15E-07 Repmd”ﬂ;’ﬁ;:jgg?:'ggfeﬁgg'r‘fénf:ls”"a“’” 14E-02 |1.0E-03 | 1.8E-08 12E-02
Particulates / Vapors p.p-DDT 60-29-3 1.1E-08 | 1.0E-09 | 1.9E-15 1.2E-08 Hepatic 4.6E-04 (4.3E-05 - 5.0E-04
IChloroform 67-66-3 1.3E-09 - 6.9E-09 8.2E-09 Hepatic 2.9E-05 - 2.1E-05 5.1E-05
cis-1,2-Dichloroethylene [156-59-2 - - - - Urinary, Whole Body 1.0E-03 - -
Trichloroethene [79-01-6 1.7E-08 - 1.3E-08 3.0E-08 Developmental, Cardiovascular, immune 1.7E-03 - 3.7E-03 5.4E-03
hemical Total 1.7E-07 | 1.4E-08 | 2.0E-08 2.0E-07 1.4E-02 [1.1E-03 | 3.7E-03 1.8E-02
xposure Point Total 2.0E-07 1.8E-02
Il Soil Total 2.0E-07 1.8E-02
Surface Water Surface Water Surface Water alpha-Chlordane 5103-71-9 [[2.7E-10 |[1.1E-07 |  — 1.1E-07 Hepatic 11E05 [27E-02| - 2.7E-02
Dieldrin B0-57-1 2.9E-08 |3.4E-06 - 3.5E-06 Hepatic 2.6E-04 |1.9E-01 - 1.9E-01
igamma-Chlordane 12789-03-6|| 2.4E-10 | 9.8E-08 - 9.8E-08 Hepatic 9.7E-06 |2.4E-02 - 24E-02
hemical Total 3.0E-08 |3.6E-06 - 3.7E-06 2.8E-04 |2.4E-01 - 2.4E-01
xposure Point Total 3.7E-08 2.4E-01
urface Water Total 3.7E-06 2.4E-01
Sediment Sediment Sediment lAldrin 809-002 [[87E-06 | - - 8.7E-06 Hepatic 12E01 | - - 1.2E-01
alpha-Chlordane 103-71-9 |[2.6E-08 | 3.3E-09 - 3.0E-08 Hepatic 1.1E-03 [1.3E-04 - 1.2E-03
Dieldrin B0-57-1 5.5E-06 |1.7E-06 - 7.2E-06 Hepatic 4.8E-02 (1.5E-02 - 6.3E-02
igamma-Chlordane 12789-03-6|| 3.0E-08 | 3.8E-09 - 3.4E-08 Hepatic 1.2E-03 |1.5E-04 - 1.3E-03
hemical Total 1.4E-05 | 1.7E-06 - 1.6E-05 1.7E-01 |[1.86E-02 - 1.9E-01
xposure Point Total 1.6E-05 1.9E-01
ediment 1.6E-05 1.9E-01
Receptor Total: Surface Soil + Surface Water + Sediment 2E-05 4E-01
Receptor Total: All Soil + Surface Water + Sediment 2E-05 4E-01
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TABLE 10.8.RME: EPA RAGS TABLE 10 - CURRENT AND FUTURE TRESSPASSER RECREATIONALIST RISK AND HAZARD SUMMARY - RME
DES MOINES TCE SITE, DES MOINES, IOWA

cenario Timeframe: Current/Future

eceptor Population: Youth Tresspasser

7-18

ED_001521C_00000396-00233

Medium Exposure Medium Exposure Point Chemical of CAS No. " Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern Ingestion | Dermal |Inhalation | Exposure Primary Ingestion | Dermal |Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil, Surface Soil - | - - - - - - - - -
Particulates / Vapors
hemical Total - - - - - - - -
xposure Point Total - -
urface Soil Total 0.0E+00 0.0E+00
All Soil Subsurface Sail, Subsurface Soil - | - - - - - - - - -
Particulates / Vapors
hemical Total - - - - - - - -
xposure Point Total - -
Il Soil Total 0.0E+00 0.0E+00
Surface Water Surface Water Surface Water Dieldrin B0-57-1 2.9E-08 | 3.4E-06 - 3.5E-06 Hepatic 2.6E-04 |1.9E-01 - 1.9E-01
hemical Total 2.9E-08 | 3.4E-06 - 3.5E-06 2.6E-04 |1.9E-01 - 1.9E-01
xposure Point Total 3.5E-06 1.9E-01
urface Water Total 3.5E-06 1.9E-01
Sediment Sediment Sediment Aldrin B09-00-2 | 8.7E-06 - - 8.7E-06 Hepatic 1.2E-01 - - 1.2E-01
Dieldrin B0-57-1 5.5E-06 |1.7E-06 - 7.2E-06 Hepatic 4.8E-02 |1.5E-02 - 6.3E-02
hemical Total 1.4E-05 |1.7E-06 - 1.6E-05 1.7E-01 | 1.5E-02 - 1.8E-01
xposure Point Total 1.6E-05 1.8E-01
ediment 1.6E-05 1.8E-01
Receptor Total: Surface Soil + Surface Water + Sediment 2E-05 4E-01
Receptor Total: All Soil + Surface Water + Sediment 2E-05 4E-01
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TABLE 7.9.RME: EPA RAGS TABLE 7 - CURRENT/FUTURE ADULT TRESSPASSER CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -RME
DES MOINES TCE SITE, DES MOINES, IOWA

Bcenario Timeframe: Current/Future
Receptor Population: Adult Tresspasser
Receptor Age: Adult
Cancer Risk Calculations Noncancer Hazard Quotient
intake/Exposure intake/Exposure
Exposure Exposure Exposure Chemical of EPC Concentration CSF / Unit Risk Cancer Concentration RfD / RfC Hazard
Medium Medium Point Route Potentical Concern CAS No. | Value Units Value Units Value Units Risk Value Units Value Units Quotient
Surface Soll Surface Soil, Surface Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg || 1.4E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.8E-07 |[4.7E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 6.8E-03
Particulates/Vapors p.p-DDT 50-29-3 2.3E+00 | mg/kg || 1.6E-07 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 5.4E-08 |5.6E-07 | mgikg-day | 5.0E-04 | mg/kg-day 1.1E-03
[Chloroform B67-66-3 7.4E-01 | mg/kg [|5.2E-08 | mglikg-day | 3.1E-02 | (mg/kg-day)-1 | 1.6E-09 |/ 1.8E-07 | mg/kg-day | 1.0E-02 | mgrkg-day 1.8E-05
cis-1,2-Dichloroethylene |156-59-2 1.2E+01 | mg/kg [|8.5E-07 | mgikg-day - - - 3.0E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 1.5E-03
[Trichloroethene 79-01-6 4 4E+00 | mglkg [|3.1E-07 | mgtkg-day | 4.6E-02 | (mg/kg-day)-1 | 1.4E-08 ||1.1E-06 | mg/kg-day | 5.0E-04 | mg/kg-day 2.2E-03
xposure Route Total 2.5E07 1.2E-02
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|3.4E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 4.5E-08 |[1.2E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.7E-03
p.p-DDT 50-29-3 2.3E+00 | mg/kg [[4.0E-08 | mg/kg-day | 3.4E-01 | (mg/kg-day)-1 | 1.4E-08 | 1.4E-07 | mgikg-day | 5.0E-04 | mg/kg-day 2.8E-04
[Chloroform B67-66-3 7.4E-01 | mglkg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mgrkg-day -
kcis-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene [79-01-6 4.4E+00 | mglkg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
5.8E-08 2.0E-03
Inhalation ,3,7,8-TCDD Equivalen{i 746-01-6 | 1.9E-05 | mg/kg [|2.8E-10 ug/m3  [3.8E+01| (ug/m3)-1 1.1E-08 ||9.7E-13 | mg/m3 | 4.0E-08 mg/m3 2 4E-05
b,p-DDT 50-29-3 23E+00| mg/kg |[2.1E-09 ug/m3 9.7E-05 | (ug/m3)-1 2.0E-13 [|7.2E-12| mg/m3 - - -
hloroform B7-66-3 7.4E-01 | mg/kg |[8.0E-03 ug/m3 2.3E-05 - 1.8E-07 ||2.8E-05| mg/m3 |9.8E-02 mg/m3 2.9E-04
is-1,2-Dichloroethylene [156-59-2 1.2E+01 | mg/kg || 1.4E-01 ug/m3 - - - 4.8E-04 | mg/m3 - - -
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’Trichloroethene ’79—016 4.4E+00 | mg/kg [|5.7E-02 ug/m3 4.1E-06 (ug/m3)-1 2.3E-07 |[2.0E-04 mg/m3 2.0E-03 mg/im3 9.9E-02

xposure Route Total 4 3E-07 1.0E-03

posure Point Total 7.3E-07 1.1E-01

posure Medijum Total 7.3E-07 1.1E-01

“&dium Total 7.3E-07 1.1E-01
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All Soil All Soil, Soil Ingestion 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg || 1.4E-12 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 1.8E-07 |[4.7E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 6.8E-03
Particulates/Vapors p.p-DDT 50-29-3 5.8E-01 | mgkg [|4.1E-08 | mgikg-day | 3.4E-01 | (mg/kg-day)-1 | 1.4E-08 || 1.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 2.8E-04
[Chloroform B67-66-3 7.4E-01 | mg/kg [|5.2E-08 | mglikg-day | 3.1E-02 | (mg/kg-day)-1 | 1.6E-09 |/ 1.8E-07 | mg/kg-day | 1.0E-02 | mgrkg-day 1.8E-05
cis-1,2-Dichloroethylene |156-59-2 5.1E+00 | mg/kg [|3.6E-07 | mg/kg-day - - - 1.3E-06 | mg/kg-day | 2.0E-03 | mg/kg-day 6.3E-04
[Trichloroethene 79-01-6 2.2E+00| mg/kg || 1.5E-07 | mglkg-day | 4.6E-02 | (mg/kg-day)-1 | 7.1E-09 |[[5.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.1E-03
xposure Route Total 2.0E07 8.8E-03
Dermal 2,3,7,8-TCDD Equivalen|1746-01-6 | 1.9E-05 | mg/kg [|3.4E-13 | mg/kg-day | 1.3E+05 | (mg/kg-day)-1 | 4.5E-08 |[1.2E-12 | mg/kg-day | 7.0E-10 | mg/kg-day 1.7E-03
p.p-DDT 50-29-3 5.8E-01 | mglkg || 1.0E-08 | mglikg-day | 3.4E-01 | (mg/kg-day)-1 | 3.5E-09 ||3.6E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 7.2E-05
[Chloroform B67-66-3 7.4E-01 | mglkg - - 3.1E-02 | (mg/kg-day)-1 - - - 1.0E-02 | mgrkg-day -
cis-1,2-Dichloroethylene |156-59-2 5.1E+00 | mg/kg - - - - - - - 2.0E-03 | mg/kg-day -
[Trichloroethene 79-01-6 2.2E+00| mg/kg - - 4.6E-02 | (mg/kg-day)-1 - - - 5.0E-04 | mg/kg-day -
4.8E-08 1.8E-03
Inhalation 2,3,7,8-TCDD Equivalen|t746-01-6 | 19E-05 | mg/kg [[2.8E-10 ug/m3  [3.8E+01| (ug/m3)-1 1.1E-08 ||9.7E-13 | mg/m3 | 4.0E-08 mg/m3 2 4E-05
b,p-DDT 50-29-3 5.8E-01 | mg/kg [[5.2E-10 ug/m3 9.7E-05 | (ug/m3)-1 5.1E-14 |[|1.8E-12 | mg/m3 - - -
[Chloroform B7-66-3 7.4E-01 | mg/kg [(8.0E-03 ug/m3 2.3E-05 - 1.8E-07 ||2.8E-05| mg/m3 |9.8E-02 mg/m3 2.9E-04
cis-1,2-Dichloroethylene |156-59-2 5.1E+00 | mg/kg [|5.8E-02 ug/m3 - - - 2.0E-04 mgim3 -- - -
[Trichloroethene 79-01-6 2.2E+00| mg/kg [|2.8E-02 ug/m3 4.1E-06 (ug/m3)-1 1.1E-07 ||9.8E-05 mg/im3 2.0E-03 mg/m3 4.9E-02
xposure Route Total 31E07 4 9E-02
xposure Point Total 56E-07 6.0E-02
xposure Medium Total 56E07 6.0E-02
|Medium Total 5.6E-07 8.0E-02
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Surface Water Surface Water Surface Water Ingestion lalpha-Chlordane b103-71-9 | 1.1E-01 ug/b 1.9E-09 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 6.8E-10 ||6.8E-09 | mgikg-day | 5.0E-04 | mg/kg-day 1.4E-05
Dieldrin B0-57-1 26E-01 | uglt [|4.6E-09 | mgikg-day |1.8E+01 | (mg/kg-day)-1 | 7.3E-08 | 1.6E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 3.2E-04
lgamma-Chlordane 12789-03-6 | 9.8E-02 | ug/L 1.7E-09 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 6.0E-10 ||6.0E-09 | mgkg-day | 5.0E-04 | mg/kg-day 1.2E-05

xposure Route Total 7.5E-08 3.5E-04
Dermal lalpha-Chlordane b103-71-9 | 1.1E-01 ug/b 1.2E-068 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 4.3E-07 ||3.0E-O5 | mg/kg-day | 5.0E-04 | mg/kg-day 6.0E-02
Dieldrin B0-57-1 26E-01 | uglt [|8.4E-07 | mgikg-day |1.8E+01 | (mg/kg-day)-1 | 1.3E-05 [[2.1E-05 | mg/kg-day | 5.0E-05 | mg/kg-day 4.1E-01
lgamma-Chlordane 12789-03-6 | 9.8E-02 | ug/L 1.1E-08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 3.8E-07 |[2.7E-05 | mglkg-day | 5.0E-04 | mg/kg-day 5.4E-02
posure Route Total 14E-05 5.2E-01
xposure Medium Total 1.4E-05 5.2E-01
[Medium Total 1.4E-05 5.2E-01
Sediment Sediment Sediment Ingestion Aldrin [309-00-2 9.0E+00| uglL 1.3E-068 | mg/kg-day |1.7E+01 | (mg/kg-day)-1 | 2.2E-05 |4.5E-068 | mglkg-day | 3.0E-05 | mg/kg-day 1.5E-01
lalpha-Chlordane b103-71-9 |1.3E+00| ug/lL 1.9E-07 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 6.6E-08 |6.6E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.3E-03
Dieldrin B0-57-1 6.1E+00| ug/lL ||8.8E-07 | mg/kg-day |1.6E+01 | (mg/kg-day)-1 | 1.4E-05 [[3.0E-06 | mg/kg-day | 5.0E-05 | mg/kg-day 6.0E-02
lgamma-Chlordane 12789-03-6 |1.5E+00| wug/L [R.12E-07| mglkg-day | 3.5E-01 | (mg/kg-day)-1 | 7.4E-08 [|7.4E-07 | mg/kg-day | 5.0E-04 | mg/kg-day 1.5E-03
xposure Route Total 3.6E-05 2.1E-01
Dermal Aldrin [309-00-2 9.0E+00| uglL - - 1.7E+01 | (mg/kg-day)-1 - - - 3.0E-05 | mg/kg-day -
lalpha-Chlordane 6103-71-9 |1.3E+00| ug/L ||1:2E:08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 4.2E-09 |4.2E-08 | mg/kg-day | 5.0E-04 | mg/kg-day 8.4E-05
Dieldrin B0-57-1 6.1E+00| ug/l |[1.4E-07 | mg/kg-day |1.6E+01 | (mg/kg-day)-1 | 2.2E-08 [[4.8E-07 | mg/kg-day | 5.0E-05 | mg/kg-day 9.6E-03
lgamma-Chlordane 12789-03-6 |1.5E+00| ug/L 1.4E-08 | mg/kg-day | 3.5E-01 | (mg/kg-day)-1 | 4.7E-09 ||4.7E-08 | mglkg-day | 5.0E-04 | mg/kg-day 9.5E-05
xposure Route Total 2.2E-06 9.7E-03
posure Medium Total 3.8E-05 2.2E-01
edium Total 3.8E-05 2.2E-01
eceptor Total:Surface Soil + Surface Water + Sediment Total of Receptor Risks Across All Medi SE-05 Total of Receptor Hazards Across All Medi 9E-01
eceptor Total: All Soil + Surface Water + Sediment Total of Receitor Risks Across All Medij SE-05 Total of Receitor Hazards Across All Medij 8E-01 I
Notes:
- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RD Reference dose
(ug/m3)-1 1/Microgram per cubic meter
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TABLE 9.9.RME: EPA RAGS TABLE 9 - CURRENT AND FUTURE ADULT TRESSPASSER SUMMARY OF RECEPTOR RISKS AND HAZARDS - RME
DES MOINES TCE SITE, DES MOINES, IOWA

Receptor Age:

Bcenario Timeframe: Current/Future

Receptor Population: Adult Tresspasser

Adult

Medium Exposure Medium Exposure Point Chemical of CAS No. " Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern Ingestion | Dermal |Inhalation | Exposure Primary Ingestion | Dermal |Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil, Surface Soil 0 3.7.8-TCDD Equivaleni|i746-01-6 || 1.8E-07 |45E-08 | 1.1E-08 | 23E-07 Repr"d”ﬂ;’ﬁ;ai’;gg?:'ggfe"lgg’r‘fénf;fp"at‘w 6.8E-03 |1.7E-03 | 2.4E-05 85E-03
Particulates / Vapors p.p-DDT 60-29-3 5.4E-08 |1.4E-08 | 2.0E-13 6.8E-08 Hepatic 1.1E-03 |2.8E-04 - 1.4E-03
IChloroform 67-66-3 1.6E-09 - 1.8E-07 1.9E-07 Hepatic 1.8E-05 - 2.9E-04 3.0E-04
cis-1,2-Dichloroethylene [156-59-2 - - - - Urinary, Whole Body 1.5E-03 - - 1.5E-03
Trichloroethene [79-01-6 1.4E-08 - 23E-07 2.5E-07 Developmental, Cardiovascular, immune 22E-03 - 9.9E-02 1.0E-01
hemical Total 2.5E-07 |5.8E-08 | 4.3E-07 7.3E-07 1.2E-02 (2.0E-03 | 1.0E-03 1.1E-01
xposure Point Total 7.3E-07 1.1E-01
Burface Soil Total 7.3E-07 1.1E-01
All Soil Al Soil Al Soil 0.3.7.8-TCDD Equivalent1746-01-6 || 1.86-07 | 4.5E-08 | 1.1E08 | 2.3E-07 Rep“’d”ﬂ;’ﬁ;ai’;gg?:'ggfe"lgg'r‘fénf;fp"at‘”y' 6.8E-03 |1.7E-03 | 2.4E-05 8.5E-03
Particulates / Vapors b,p-DDT 50-29-3 || 1.4E-08 |3.5E-09 | 5.1E-14 | 1.7E-08 Hepatic 28E-04 |7.2E-05| - 3.6E-04
IChloroform 67-66-3 1.6E-09 - 1.8E-07 1.9E-07 Hepatic 1.8E-05 - 2.9E-04 3.0E-04
cis-1,2-Dichloroethylene [156-59-2 - - - - Urinary, Whole Body 6.3E-04 - -
Trichloroethene [79-01-6 7.1E-09 - 1.1E-07 1.2E-07 Developmental, Cardiovascular, immune 1.1E-03 - 4.9E-02 5.0E-02
hemical Total 2.0E-07 |4.8E-08 | 3.1E-07 5.6E-07 8.8E-03 |1.8E-03 | 4.9E-02 5.9E-02
xposure Point Total 5.6E-07 5.9E-02
Il Soil Total 5.6E-07 5.9E-02
Surface Water Surface Water Surface Water alpha-Chlordane 5103-71-9 |[6.8E-10 {4.3E-07 | - 43E-07 Hepatic 1.4E-05 [6.0E-02| - 6.0E-02
Dieldrin B0-57-1 7.3E-08 |1.3E-05 - 1.3E-05 Hepatic 3.2E-04 |4.1E-01 - 4.1E-01
igamma-Chlordane 12789-03-6|| 6.0E-10 | 3.8E-07 - 3.8E-07 Hepatic 1.2E-05 |5.4E-02 - 5.4E-02
hemical Total 7.5E-08 |1.4E-05 - 1.4E-05 3.5E-04 |5.2E-01 - 5.2E-01
xposure Point Total 1.4E-05 5.2E-01
urface Water Total 1.4E-05 5.2E-01
Sediment Sediment Sediment lAldrin 809-002 [[22E05 | - - 2.2E-05 Hepatic 15E-01 | — - 1.5E-01
alpha-Chlordane 6103-71-9 |[ 6.6E-08 |4.2E-09 - 7.0E-08 Hepatic 1.3E-03 |8.4E-05 - 1.4E-03
Dieldrin B0-57-1 1.4E-05 | 2.2E-06 - 1.6E-05 Hepatic 6.0E-02 (9.6E-03 - 7.0E-02
igamma-Chlordane 12789-03-6|| 7.4E-08 | 4.7E-09 - 7.9E-08 Hepatic 1.5E-03 [9.5E-05 - 1.6E-03
hemical Total 3.6E-05 |2.2E-06 - 3.8E-05 2.1E-01 |9.7E-03 - 2.2E-01
xposure Point Total 3.8E-05 2.2E-01
ediment 3.8E-05 2.2E-01
Receptor Total: Surface Soil + Surface Water + Sediment 5E-05 9E-01
Receptor Total: All Soil + Surface Water + Sediment 5E-05 8E-01
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TABLE 10.9.RME:EPA RAGS TABLE 10 - CURRENT AND FUTURE ADULT TRESSPASSER RISK AND HAZARD SUMMARY -RME
DES MOINES TCE SITE, DES MOINES, IOWA

Receptor Age:

Bcenario Timeframe: Current/Future

Receptor Population: Adult Tresspasser

Adult

ED_001521C_00000396-00240

Medium Exposure Medium Exposure Point Chemical of CAS No. " Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Potential Concern Ingestion | Dermal |Inhalation | Exposure Primary Ingestion | Dermal |Inhalation Exposure
Routes Total Target Organ(s) Routes Total
Surface Soil Surface Soil, Surface Soil - - - - - - - - - - -
Particulates / Vapors
hemical Total - - - - - - - -
xposure Point Total - -
urface Soil Total 0.0E+00 0.0E+00
All Soil Subsurface Sail, Subsurface Soil - - - - - - - - - - -
Particulates / Vapors
hemical Total - - - - - - - -
xposure Point Total - -
Il Soil Total 0.0E+00 0.0E+00
Surface Water Surface Water Surface Water Dieldrin B0-57-1 7.3E-08 | 1.3E-05 - 1.3E-05 Hepatic 3.2E-04 |4.1E-01 - 4.1E-01
hemical Total 7.3E-08 | 1.3E-05 - 1.3E-05 3.2E-04 |4.1E-01 - 4.1E-01
xposure Point Total 1.3E-05 4 1E-01
urface Water Total 1.3E-05 4.1E-01
Sediment Sediment Sediment Aldrin B09-00-2 | 2.2E-05 - - 2.2E-05 Hepatic 1.5E-01 - - 1.5E-01
Dieldrin B0-57-1 1.4E-05 |2.2E-06 - 1.6E-05 Hepatic 6.0E-02 |9.6E-03 - 7.0E-02
hemical Total 3.5E-05 | 2.2E-06 - 3.8E-05 2.1E-01 |9.6E-03 - 2.2E-01
xposure Point Total 3.8E-05 2.2E-01
ediment 3.8E-05 2.2E-01
Receptor Total: Surface Soil + Surface Water + Sediment 5E-05 BE-01
Receptor Total: All Soil + Surface Water + Sediment 5E-05 B8E-01
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